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Just as craftsmanship a century ago made American 
Clipper Ships masters of that era's transportation; so today Convair’s traditional craftsmanship is 
creating masterpieces for travelers in the new jet age. Designed with precision and built to perfection in every 
detail, Convair’s 880 and 600 Jet-Liners will be the world's fastest and most luxurious passenger planes! 
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• Using this "building block" construction, Vickers 
Constant Speed Drives are assembled to exact 
requirements from the abundance of Vickers 
standard and proven components. Practically any 
characteristics you need can be quickly adapted 
to the existing Vickers product mix. These include: 
FREQUENCY CONTROL 

± 3% with hydraulic control 

=fc 0.1% with electronic control (or better if desired) 

VERSATILITY 

1 to 75 hp with standard hardware 

HIGH EFFICIENCY 

motors is 96% at 3000 psi. This together with 



MINIMUM WEIGHT 

Significant optimization engineering can be 
applied to your system design considerations 

OVERLOAD CAPACITY 

capacity of from 120% t o q 200% con be provided. 



VICKERS INCORPORATED 
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(an. 21-23— South West Electronic Exhibit, 

Jan. 26-27— Annual Meeting Assn, of Local 
and Territorial Airlines, National Aviation 
Club, Washington, D. C. 

Jan. 26-29— 27th Annual Meeting. Insti- 
tute of the Aeronautical Sciences. Shcra- 
ton-Astor Motel, New York. N. Y. Honors 
Night Dinner. Jan. 27, 

Jan. 27-29— Fifth Annual Radar ! p 
(classified), Rockhain Bldg.. University of 
Michigan. Ann Arbor. Mich. 

Jan. 27-30— 15th Annual Technical Confer- 
ence, Society of Plastics Engineers. Motel 
Commodore, New York, N. Y. 

Jan. 28-29— Fifth Annual Midwest Welding 
Conference, sponsored bv Armour Re- 
search Foundation, Illinois Institute of 
Technology, Chicago, III. 

Feb. 3-5— 1 4th Annual Technical and Man- 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industrv, 
Inc.. Edgewater' Beach Motel. Chicago. 

Feb. 12-13-1959 Solid State Circuits Con- 
ference. sponsored bv Institute of Radio 
Engineers’ Professional Croup on Circuit 
Theory. American Institute of Electrical 

University of Pennsylvania, Philadelphia. 


in Ind 
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Feb. 14— Meeting on Short Range Naviga- 
tional Aids. International Civil Aviation 
(Continued on page 6) 





ENGINE 
COMPONENTS 
by LAVELLE 


From propeller spinners and cuffs, to flame holders, shrouds, 
combustion chambers, liners, exhaust nozzles and tail pipe 
assemblies —major manufacturers rely on Lavelle components 
to meet exacting performance standards required of today’s 
turbo prop and turbo jet powered aircraft. 



Lavelle has the seasoned experience plus advanced facilities 
and skilled personnel to produce the most critical engine, 
missile, airframe and radar components to rigid government 
or commercial specifications ... in stainless steel, titanium, 
aluminum, or heat resistant, high strength nickel alloys. 

Where your performance standards demand dependable delivery 
of precision welded sheet metal components or assemblies at 
reasonable cost . . . see Lavelle for the finest in specialized 
fabricating services. 



LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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TRANS-SONICS 


LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING 


introduces 

TYPE 78 

PRESSURE POTENTIOMETERS 


FOR TELEMETERING AND CONTROL APPLICATIONS 



• COMPACT — LIGHT — ONLY 6 OUNCES 

• OUTSTANDING ENVIRONMENTAL PERFORMANCE 

• HERMETICALLY SEALED MECHANISM 

• STAINLESS STEEL CONSTRUCTION 


Type 78 Pressure Potentiometers feature accurate and re- 
liable performance under severe environmental conditions: 
Sinusoidal Vibration: 1" da, 2 to 22 cps; 25 g, 22 
to 2000 cps 

Random Gaussian Vibration: 0.1 g ! /cps, 15 to 
2000 cps 

Sustained Acceleration: 50 g on any axis 
Mechanical Shock: 30 g on any axis 
Operating Temperature: —65 F to +160 F with 
minimum change in output 

Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is l 7 /e" 
diameter by 1%" long, weighs only 6 ounces. Standard 
ranges are 0-15, 0-25, and 0-50 psia; other ranges available. 

Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 
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Feb. 21-22-1 1th Annual Pacific Coast Mid- 
Winter Soaring Championships, Torres 
Pines Glidcrport. San Diego, Calif. 

Feb. 26-March 1-1959 Engineering Exposi 
lion, Balboa Park. San Diego, Calif. Ad 
dress inquiries to: 422 Land Title Bldg. 
San Diego. Calif. 

March 3-5-1959 Western Joint Compute! 
Conference, soonsored by Institute ol 
Radio Engine 
Electrical Eng 
puling Machinery, Fainnont Hotel, Sat 


of 


co. Calif. 

March 5-6— Flight Propulsion Meel 


Sifted). I 


>f the 
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March 8- 11 -Engineering meeting on the 

bine Division of the American Society of 
Mechanical Engineers, Cincinnati. Ohio. 
March 16-20— 1 1th Western Metal Exposi- 
tion and Congress, American Society for 
Metals, Pan Pacific Auditorium and Am- 


f Radio Engir 


and 


ia Hotel, New York. 

March 31-Apr. 2-Polvtcchnic Institute of 
Brooklyn's Ninfh International Sympo- 
sium, Subject: Millimeter Waves. Audi- 
tor 1 g c r ng Societies Bldg.. New 
York. N. Y. Cosponsors: Department of 
Defense Research Agencies and Institute 
of Radio Engineers. 

March 31-Apr. 3— National Aeronautic Meet- 
ing. Society of Automotive Engineers, 
Hotel Commodore. New York. N. Y. 

Apr. 2-3— Conference on Electrically Ex- 
ploded Wires, sponsored by the Thermal 
Radiation Laboratory of the Geophvsics 
Research Directorate of the Air Force 
Cambridge Research Center, Somerset 
Hotel, Boston, Mass. 

Apr. 5-10-1959 Nuclear Congress. Munici- 
pal Auditorium, Cleveland, Ohio. For 

"v - Kt 'w’tir Stl"New York" 8. n""y. ' " 

Apr. 7-10-1959 Welding Show and 40th 
Annual Convention, American Welding 
Society. International Amphitheatre and 
Hotel' Sherman, Chicago. III. 

Apr. 12-19— Air Force Assn.’s World Con- 
gress of Flight, Las Vegas, Ncv. 

Apr. 18-22— Annual Meeting, American So- 
ciety of Tool Engineers, Schroeder Hotel. 
Milwaukee, Wis. 

Apr. 22-24—1959 Annual Meeting, Institute 
of Environmental Engineers. LaSalle 
Hotel. Chicago, III. 

May 4-6— National Aeronautical Electronics 
Conference, Institute of Radio Engineers. 
Biltmore Hotel, Dayton, Ohio. 

May 4-7— Fifth Annual Flight Test Instru- 


ation S> , 

Instrument Society of 
Section. Olympic Hotel. Seattle, 
June 12-21— 23rd French Air Show, 
get. Paris, France. 


red by the 
Seattle 
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MAN’S 

FIRST 

SPACE 

COMMUNICATION 

STATION 





On 12 October 1958, an historic event took place. A group of Space Technology Laboratories' 
engineers at Cape Canaveral. Florida, transmitted radio signals far out into space to the 
NASA/Air Force Pioneer space probe vehicle. The tiny receiver and transmitter in the Pioneer 
relayed these same signals to the Space Technology Laboratories' group at Manchester 
University, England. • This significant experiment promises, like those earlier achievements 
of Morse, Bell, and Marconi, to pave the way for the use of space vehicles to relay information 
to and from points on earth. One day the entire world will view televised events as they 
happen. • Future experiments of this kind will undoubtedly assist mankind in his search to 
understand, use, and benefit from his knowledge of space phenomena. • Scientists and 
engineers whose interests and abilities enable them to contribute to these developments 
are invited to join our technical staff. 


Space Technology La 


1C. P.O.BOX 95001, 


ANGELES 45, CALIFORNIA 



Why Armco 17-4 PH Stainless Steel 
Assures Dependable Thrust Control 


Positioning afterburner "eyelids" to control jet engine thrust demands reliable 
delivery of power under severe conditions. Hydraulic actuators for this service, 
operating at pressures to 3000 psi and at ambient temperatures of —65 to 800F 
not only must be efficiently designed, but constructed of metals with unusually 
high mechanical properties and corrosion resistance. 

That's why the manufacturer of this afterburner nozzle actuator, now in use 
on a new high-thrust engine, selected Armco 17-4 PH Stainless for the actuating 
rod, cylinder forging, and other severely stressed parts. It provides the high 
strength-weight ratio and hardness at elevated temperatures, the good corrosion 
resistance, and the excellent fabricating characteristics required to economically 
produce a smooth-acting, powerful, dependable unit. 

Meet Aircraft and Missile Requirements 

Armco's space-age metals — 17-4 PH, 17-7 PH and PH 15-7 Mo Stainless Steels 
— are used extensively in military and commercial aircraft and missiles for air- 
frames, skins, tanks, power plants and accessories. They help satisfy the need 
for metals that withstand high stresses and heat and can be fabricated easily by 
standard production methods. 

For design data and fabricating information on these special Armco Steels, 
just write Armco Steel Corporation, 1219 Curtis Street, Middletown, Ohio, 






Sealed tight! 

Yet inside contacts must be 
critically aligned and spaced 


Specifications for these miniature switches are 
rigid. But one special military project (ballistic 
missiles) demands extra precision. Tolerances are 
reduced to a minimum. 

What nondestructive test could be used to check 
the critical contact spacing and alignment? The 
answer was radiography — and the manufacturer 
assigned the inspection problem to the Burgoyne 
Testing Laboratory, Westbury, L.L Radiographs 
of the switches — by lots — make it possible to select 
those that meet specifications. 

In the quality control of cast or welded prod- 
ucts and hidden assemblies, radiography plays an 
outstanding role. Perhaps it can help you to be 
sure that only acceptable items are delivered — a 
saving of time and money, and a great aid in 
building business. Why not call your x-ray dealer 
— or the Kodak technical representative — and 
talk it over. 




Read what Kodak Industrial X-ray Film, Type AA, does for you: 


1 Speeds up radiographic 
examinations. 

• Gives high subject contrast, 
increased detail and easy 
readability at all energy ranges. 



1 Reduces the possibility of 
pressure desensitization jfi - 
under shop conditions. 


EASTMAN KODAK COMPANY, X-ray Division, Rochester 4, N. Y. 


...speaking of _ _ _ — — ^ 

Missile Ground Support ( ^ MOBILITY \ 



When the Army Ballistic Missile Agency needed a small, 
lightweight prime mover sufficiently versatile to trans- 
port almost any size or kind of load, even over terrain 
inaccessible to other types of powered equipment, they 
came to FMC — and the ABMA Tractor was bom. 

This powerful multi-purpose tracked vehicle, conceived 
and produced by FMC for an Army development pro- 
gram, is another result of the more than 17 years experi- 
ence acquired by FMC in designing and building more 
types of military-standardized tracked vehicles than any 
other company in America. FMC’s accumulation of ap- 
plied knowledge and experience in the field of mobility 
has led to the development and manufacture of missile 
ground support equipment — ranging from small tracked 
vehicles, transportable by helicopter, to complete missile 
launching systems. 

From design concept through development, engineer- 
ing and production — to delivery on schedule — FMC is 
qualified to help you solve your missile project problem. 
Why not consult with FMC at the initial stage of project 
planning? Contact us today for more information. 






Putting Ideas to Work 

FOOD MACHINERY AND CHEMICAL CORPORATION 


Ordnance Division 

Missile Equipment Section 3-J 
COLEMAN AVENUE, SAN JOSE, CALIF. 




PHILCO IS PEOPLE 

From advanced research and development to mass production, installation and servicing of 
countless electronic products and systems, Philco is people. Here is a closely integrated 
organization of scientists, engineers, installation and service specialists, ready to meet any 
challenge for creation of military, industrial and consumer electronics systems. 


PHILCO IS FACILITIES 

To assist this outstanding organization of skilled and dedicated people, Philco has 
amassed millions of dollare worth of intricate equipment in plants and laboratories 
from coast to coast. Philco facilities include: the world's most advanced research labs; 
environmental test facilities; specially equipped design and engineering labs, plus 
prototype and model shops; and the most advanced mass production facilities. 

PHILCO IS CAPACITY 




At Philco the world of tomorrow is NOW! Here are human resources, plus 
ultra-modern facilities, plus tremendous accumulated experience in research and 
development. Here too, are unlimited career opportunities in the fields of 
missiles and guidance, weapons systems, All-Transistor computers, infra-red, 
advanced radar techniques and communications systems. At Philco, versatility 
is the key to tremendous capacity in advanced technology. Make Philco your 
prime source for prime contracts from development to delivery. 

12 


PHILCO 

GOVERNMENT & INDUSTRIAL DIVISION 

4700 Wissahickon Avenue 
Philadelphia 44, Pennsylvania 


ROFLEX^ 




The only assemblies that could pass the rigid test established for 
a 4000 psi hydraulic system, Fluoroflex-T >4" lines again 
proved their reliability for high pressure service. 

In punishing impulse tests by both the aircraft manufacturer 
and Resistoflex, the W assemblies were subjected to 550,000 
impulse cycles, then proof pressure tested at a sustained 
10,000 psi. There were no failures at all. 

The severest service always singles out the hose with the highest 
performance capabilities. If you’re now planning a 4000 psi 
system, write for test data. Dept. 182, Resistoflex Corporation, 
Roseland, New Jersey. 

r* /or TFB fluorocarbon ruin. 


R 


Originators of high temperature fluorocarbon hose' assemblies. 
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New SPS Featherweight locknuts 
save you up to 72% in locknut weight 


Smaller hex also requires less installation area 
— helps you design more compact bolted joints 


Designed for fastening structural skin and panel assemblies, 
the new SPS FN-12 Series Featherweight Locknut offers you 
weight savings of 12% to 72% over widely used sheet metal 
and AN Series nuts. Yet despite its light weight, the cold 
forged FN-12 sacrifices none of the static or dynamic proper- 
ties of its heavier counterparts. Meeting all requirements of 
MIL-N-25027, it has a tensile strength exceeding 125,000 psi. 
Its vibration resistance is 150% of specification minimum. 
And it gives greater bolt tension-tension fatigue strength than 
any other lightweight locknut tested. 

Besides offering you valuable weight savings combined with 
high strength and reliability, the FN-12 locknut, because of its 
new configuration, can be installed closer to vertical bulkheads 
than any other aircraft nut now in use. This permits further 
weight reductions through miniaturization of joints to 
be fastened. 

FN-12 Series Featherweight Locknuts are available in heat 
treated alloy steel in sizes #4 through % in. They are furnished 
cadmium plated, with optional molybdenum disulfide coating. 
For complete information request new Bulletin 2426. Aircraft/ 
Missiles Division, Standard Pressed Steel Co., Jenkin- 
town 3, Pa. 



WEIGHTS OF FN-12 AND COMPARABLE LOCKNUTS 


(oil weights expressed os pounds per 1000 pieces) 



#8-32 

14-28 

%-24 


50%-60% 
50%-60% 
43%- 52% 
40%- 47% 
12%- 26% 
!6%-25% 
21% 


49% 

61%-72% 
57%-7 1% 
55%- 67% 
35%-59% 
38%-54% 
37%. 63% 


HIGH RELIABILITY 

higher standards of predictable performance. By in- 
stalling SPS high-reliability fasteners in your assem- 
blies, you increase overall product reliability. 

For more information on the full meaning of relia- 
bility, write for a copy of the new SPS booklet 
"High Reliability.” 


| YES, THE ANSWER IS NO! f 






NO FRICTION 
NO HEAT 
NO LUBRICATION 
NO CARBON DUST 
NO "OILY" AIR 
NO LOSS OF CAPACITY 







Air Pressurization Pump 




:c Cornelius diaphragm pump has many advan- 
aturc, it’s lightweight (only 4 pounds complete 



Y////A 

AERO DIVISION 

Pioneers in pneumatic systems for aircraft. 
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&HE SPIRIT OF '76 . . . exemplifying strength 
— dependability — determination to move for- 
ward through the years. 

Wyman-Gordon enters its 76fh year still forg- 
ing ahead with new forging techniques — still 
meeting the challenge of the seemingly impos- 
sible in this age of power and speed on the 
ground — in the air — and in outer space. 

It is a far cry from the modest beginning in 


1883 to the forging industry's most modern 
testing and research facilities in the extensive 
laboratories of Wyman-Gordon today — assur- 
ance of the ultimate in forging quality. 

From the high wheel bicycle through the 
“horseless carriage” days to the “Mach era” 
of aircraft and space vehicles, Wyman-Gordon 
has marched under the standard of “The Great- 
est Name in Forging.” 


Wyman-Gordon Company 

Established 1883 


WORCESTER 1, MASSACHUSETTS 
ILLINOIS • DETROIT, Ml 


HARVEY, 


C H I G, 



NEW TAKE-OFF MONITOR GIVES 
CRITICAL PERFORMANCE DATA 

Sperry indicator aids pilot’s Go, No-Go decision 



With the new Sperry Take-Off Monitor, 
the pilot gets an instantaneous and con- 
tinuous indication of the performance 
of his aircraft from the moment take- 
off begins. 

This simple and extremely accurate 
system is based on aircraft acceleration. 
Data is computed instantly, presented 



instantly. Without having to make 

at all times whether the take-off should 
be continued. 

Consisting of two small units, an 
integrally-lighted indicator and com- 
puter, this system can be easily retro- 
fitted into existing aircraft. With simple 
computer adjustment, it is suitable for 
either jet or turbo-prop aircraft. 


AERONAUTICAL EQUIPMENT DIVISION 
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MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS 
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B. F. Goodrich Fabric Tread Tires picked for the X-15 


Up, up — 100 miles up at fantastic speeds — the North 
American X-15 will carry man to the fringe of Earth's atmos- 
phere. And when the X-15 lands it will land at a speed that 
will demand top tire performance. 

That's why B.F. Goodrich Fabric Tread Tires have been 
selected for the nose wheels of the X-15. Already in service 
on our fastest jet fighters and missiles, these revolutionary 
B.F. Goodrich tires outperform all previous jet tires. 

Nylon laminates built into tread stock reduce rubber dis- 
tortion under load, equalize modulus between tread and car- 
)ss, check formation of "shock wave". Unique Fabric Tread 
feigns eliminate stress points found in ordinary high-speed 
ires, also resist tread cutting and punctures. 

Without a doubt, B.F. Goodrich Fabric Tread Tires mean 


safer takeoffs, more landings, for your supersonic aircraft. 
Find out more about Fabric Tread right now by contacting 
B.F. Goodrich Aviation Products, a division of The B.F. Goodrich 
Company, Dept. AW -19, Akron, Ohio. 



B.F.Goodrich aviation products 


EDITORIAL 


Putting Man into Space 


(National Aeronautic s and Space Administration is scheduled to 
take a major step this week in its program to place man into 
space with the award of a contract for the development of a 
manned capsule. Dr. Hugh L. Dryden, deputy administrator of 
NASA, outlined some of the problems inherent in manned space 
Travel which must ultimately be overcome ill a recent speech at 

Washington. Because of the pressing need to find answers to these 
problems, and particularly in view of Soviet strides in this field. 
Aviation Week is reproducing below significant extracts.) 

... It was announced on Dec. 17 by Dr. T. Keith 
Glennan, administrator of NASA, that the national pro- 
gram includes a manned satellite project called Project 
Mercury. Its objective is to begin the manned explora- 
tion of nearby space with special reference to the tech- 
nology needed for the safe performance of such a mission 
and the reactions of man in the space environment. 

Propulsive systems will soon be available of reasonable 
reliability and of sufficient capacity to launch the re- 
quired weight into orbit. There are many other prob- 
lems to be solved. 

The obvious engineering problems are those of provid- 
ing a safe environment to protect man from the low 
temperature and presence of space, from harmful ac- 
celerations on takeoff and re-entry, from the heating of 
the vehicle during re-entry, providing deceleration and 
safe landing. The motion of the capsule must be aero- 
dynamically stable or artificial damper provided. It 
must be controllable in attitude. Retrorockcts must be 
fitted to return the capsule from orbit. A suitable pilot- 
escape system must be provided for use in event of a 
malfunction on launch. These problems are suitable 
for attack by straightforward engineering methods and 
for experimental check-out and demonstration. 

There are many other factors which require additional 
research and study, although much work has already been 
done probably sufficient for Project Mercury. We have 
already mentioned the discovery of the Van Allen layer 
of ionizing radiation which is known to include some 
heavy particles of high energy. If man is to explore 
space to great distances, we must know much more than 
we do now about the radiation environment, shielding 
methods, effects of heavy primary cosmic rays on man, 
etc. The psychological factors in the space mission 
environment have received considerable study. Here 
again no difficulty is expected for the early short time 
missions with carefully selected personnel, but as space 
exploration extends to longer durations, this area of 
research must receive increased attention. 

. . . The exploration of space differs greatly from the 
exploration of the air. For many years following the 
Bight of the Wright brothers it was possible for an indi- 
vidual to learn and know all there was to be known, to 
personally build an airplane, sometimes with his own 
resources, and as pilot to explore the new element. A 
little later, flight was still an area for a single enthusiast 
with the support of a patron or of a small group. The 
exploit of Charles Lindbergh in the New York-Paris 
flight of the Spirit of St. Louis was a typical example. 

Aeronautics changed character rapidly. Science and 
engineering assumed a predominant role. Knowledge 


developed far beyond the capabilities of any one indi- 
vidual to digest and use. A social invention was made, 
that of the design team consisting of many individuals 
with differing qualifications and specialized knowledge. 
The leader of the team broke down the development 
task into specialized problems which could be assigned 
to different individuals. As progress continued, the 
specialized individuals became specialized teams. With 
the coming of guided missiles the complexity of the task 
brought the necessity for complete system analysis and 
functional coordination of all the components. Today, 
the group engaged in the development of one of our 
ballistic missiles comprises thousands of persons. . . 

This remarkable social and technological development 
reflects two sides of the same coin. As the task grew 
more difficult, a more complex organization was re- 
quired. And conversely, as the methods of organization 
and management developed, the greater the magnitude 
and complexity of the task that could be undertaken 
and the greater the possible accomplishment. Accom- 
plishments hitherto unrealizable became practical engi- 
neering projects. It is this evolution in our technology 
and its management which has brought us to the door 
of space exploration. 

At one stage in his plans, Christopher Columbus 
took his project to the Count of Medina Celi. Although 
interested enough to entertain Columbus for two years, 
the Count decided that the enterprise was too vast for 
the resources of one individual and referred Columbus 
to Queen Isabella. The proposal was then referred to a 
committee, which reported that the new project was 
vain and impracticable. I repeat this incident not to 
indicate that the government still functions in the same 
manner but that large enterprises required the support 
of the government. 

I do not foresee any projects in space similar to 
Lindbergh's flight across the ocean. Space exploration 
is the prerogative of the largest and most powerful na- 
tions of the world. . . . 

Many persons have outlined the milestones of space 
exploration far into the future. About a year ago 
Jimmie Doolittle listed them as (1) unmanned rocket to 
the moon; (2) scientific instruments landed on the moon; 

(3) manned earth satellite and return to the earth; 

(4) trip around the moon and return; (5) man landed 
on moon and brought back; (6) establishment of space 
platform; (7) instruments landed on Mars or Venus; 
(8) man or men landed on Mars or Venus and brought 
back; (9) permanent observation station on the moon; 
(10) interplanetary travel. 

. . . (The) welter of mathematics and the accompany- 
ing physics, chemistry, celestial mechanics, geophysics, 
biophysics, space medicine, psychology, electronics, pro- 
pulsion, guidance, control, instrumentation, are the nec- 
essary foundation on which to build successful missions, 
whether for scientific measurements of the space en- 
vironment, for study of the sun and planets and distant 
galaxies, or for exploration of space by man himself. By 
experience we learn that there are few short-cuts. Let's 
get on with the job, using the best scientific, engineer- 
ing and managerial talent available to us. 



THEY ARE! 


The SMALLEST- and the FASTEST- high 
pressure pneumatic solenoid valves ever made! 


3000 psi pneu- 
noid valve. (Overall height 3 Ya' , total weight 
3.04 oz.) Beside it, the world's fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s— and tomorrow’s- 

For more information on these new tested ai 
valves, as well as more than 100 qualified | 
system components, write to Walter Kidde & C 
pioneers in aircraft pneumatic systems, and 
with the finest in pneumatic components! 
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WHO’S WHERE 


In the Front Office 
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ROTARY MOTION 
SWITCH 



The many switching jobs done best by rotary-motion 
limit switches can now be done even better! Electro- 
sealing, simplifies mounting, saves weight and space, 
and provides a full 50,000 cycle minimum life. 
Elimination of external cranks, cams, links, and other 
gear to translate rotary to linear motion (as is often 
done to permit use of hermetically-sealed, lever type 
switches) reduces weight, space congestion, and 
the need for tedious adjustment. This simplicity gives 
you greater freedom in locating interlock and in- 
dicating switches on rotary mechanisms; allows posi- 
tive linkage attachment. 

Ice, altitude, rain, or corrosive atmospheres cannot 
effect this Electro-Snap switch sealed in a dry, inert 
gas. The steel case protects against shocks; prevents 
loss of the hermetic seal — also permits tight draw-up 
on mounting bolls without "springing" the case. 

GET FULL ELECTRICAL AND MECHANICAL DATA 
IMMEDIATELY— WRITE FOR DATA SHEET H10 M-t 
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leakage rale LESS than 1 micron per cu. 
ft. per hour! Full rating up to 75,000 ft. 
altitude. 

No-slip splined shaft — adjustable or 
fixed actuating arm. 

Permit! s^20° rotary travel — a minimum 



Tough, drawn-steel case. Rigid two-bolt 



Washington Roundup 


Soviet Nuclear Plane Progress 

Rep. Melvin Price (D.-1II. ), chairman of the Subcom- 
mittee on Research and Development of the Joint Com- 
mittee on Atomic Energy, said last week that "a new-type 
aircraft” has been sighted in Russia which “conceivably 
could be" adapted to nuclear power. After a closed ses- 
sion with officials of the Central Intelligence Agency. 
Price said, however, that he did not believe the Soviets 
have yet flown an aircraft under nuclear power. 

Existence of the aircraft and details of initial test flights 
employing both turbojet and nuclear power were de- 
scribed in an exclusive Aviation Week storv in the Dec. 
1 issue (p. 26). Price said that, if the Soviets arc to fly 
an aircraft under full nuclear power sometime this year, 
as he believes they will, they must already have an air- 
plane available. 

The U.S., Price added, is at least three-to-five years 
behind the Soviets in this field. 

Earlier, in a prepared statement issued at the close of 
the hearing, he said: 

“I think it would be misleading to state categorically 
that the Soviets are in fact flying a nuclear propelled plane 
at the present time. 

“On the other hand. I personally think there is a good 
possibility that the Soviets arc well down the road in 
their nuclear plane program and have the capability of 
producing a flying nuclear-powered aircraft in the near 

"I think this underlines the importance of the United 
States pressing forward vigorously with its own ANP pro- 
gram. In particular, I think we have got to give our hard- 
working scientists and engineers the level of financial sup- 
port they need to get the job done. 

“It is also vitally important to the success of our pro- 
gram that dearcut objectives arc established and that 
target dates for a ground test prototype and nuclear flight 
arc set up as an effective guide to the program." 

Nuclear Tests 

The Joint Congressional Committee on Atomic En- 
ergy also will focus on U. S. policy in international 
negotiations for cessation of atomic weapons tests at 
closed hearings this week. The committee is particu- 
larly concerned with evidence developed from under- 
ground tests last fall in Nevada indicating that under- 
ground explosions are difficult to identify. It casts doubt 
on the dependability of the detection system proposed 
by the U. S. last summer. Witnesses will be Dr. Norris 
Bradbury, director of the L,os Alamos Laboratory; Dr. 
Edward Teller, director of the University of California 
Radiation Laboratory; Herbert B. Loper, assistant to the 
Secretary of Defense on atomic energy; and Brig. Cen. 
Alfred Starbird, director of the Atomic Energy Com- 
mission’s Division of Military Applications. 

Change in Attitude 

The Administration’s reaction to Soviet Russia's tech- 
nical successes has changed considerably during the last 
vear. President Eisenhower made the following state- 
ment after the Russian moon rocket (see page 26) was 
fired: 

“The successful launching, as announced bv the 


Soviets, of a vehicle designed to pass near the moon, 
represents a great stride forward in man’s advance into 
the infinite reaches of outer space. To the scientists 
and engineers assigned to this undertaking, a full measure 
of credit is due and we congratulate them on this 

This attitude contrasts with the remarks made by 
Administration officials in the fall of 1957 after the 
launching of Sputnik 1. Charles li. Wilson, former 
Secretary of Defense, called the Soviet satellite a "scien- 
tific trick," and former Assistant to the President Sher- 
man Adams said the Russians had achieved "high score 
in an outer space basketball game.” Former Budget 
Director Pcrcival Brundage predicted that the Sputnik 
would be forgotten in six months, and Presidential Ad- 
viser Clarence B. Randall characterized it as a "silly bau- 
ble." The President said: "Now, so far as the satellite 
itself is concerned, that does not raise my apprehen- 
sions. not one iota." The only significance he attached 
to Sputnik was the demonstrated fact that the Russians 
had powerful rockets, and that they had achieved a 
propaganda advantage. 


Space Appointee 

Henry Edmund Billingsley last week was named new 
director" of National Aeronautics and Space Administra- 
tion's Office of International Cooperation. -Billingslcy 
comes to NASA from the Department of Defense where 
he served with the Office of Internal Security Affairs as 
chief of the Western European Division. He will coordi- 
nate NASA's research and development programs with 
those of other nations and international organizations. 


Airport Aid Bill 

Legislation extending and expanding the Federal Air- 
port Aid construction program was introduced on the 
first day of the new Congress last week by Rep. Oren 
Harris (D.-Ark.), chairman of the House Commerce Com- 
mittee. For the next five years, the bill would authorize 
S100 million in federal aid each year, rather than the 
present S63 million. 

Airline Fare Debate 

Charges from both within and outside the airline 
industry that airlines have failed to develop a "mass air 
travel market" which will serve as a panacea for the 
industry’s economic ills were challenged last week by 
an industry executive with the suggestion that there is 
no such thing as a mass market. Speaking at the 
National Conference of American Marketing Assn, 
United Air Lines senior vice president Robert E. Johnson 
said suggestions that “the airlines have just scratched 
the surface and should turn to the development of ‘mass 
air travel’ arc far from realistic.” The air travel market 
is limited, he said, because the majority of people lack 
the "means to undertake air trips" and added that, 
because of excessive competition, attempts to open new 
markets by cutratc tariffs and new merchandising schemes 
will be tried out in an effort to attract new customers. 
Johnson said he doubted that such moves would change 
the "basic characteristics of the airline market.” 

—Washington staff 


AVIATION WEEK, 


ary 12, 1959 


Space Technology 


Soviet Moon Success Follows Failures 


First successful launching to vicinity of moon 
attained after 11 or 12 earlier Russian failures. 


By Evert Clark 

Washington— Soviet Union's success- 
ful launching of the first rocket to reach 
the vicinity of the moon came after 
11 or 1 2 earlier Russian attempts had 
failed. 

First Russian attempt to hit the 
moon was made shortly after Sputnik 1 
was put into orbit on Oct. 4, 1957 
(AW Aug. 25. p. 23). Attempts fol- 
lowed at the rate of almost one a 
month in 1958. A number of shots 
contained warheads and were attempts 
to touch off an explosion on the moon. 

The successful shot was launched on 
(an. 2 and passed within 4.660 mi. of 
the moon at 9:57 pan. EST, Jan. 3. 
Velocity as it passed was 5,472 inph. 
Final stage of the rocket weighed 
3,245.76 lb. without fuel. 

It was "equipped with a container" 
for instruments. Weight of the con- 
tainer, instruments and power supply 
was 796.67 lb. Wording of Radio 
Moscow's announcement indicated the 
797 lb. was included in the 3,246 lb. 
figure given for final stage weight. 
Radio contact was maintained for 62 
hr. The rocket then had travelled 373,- 
125 mi. 

The rocket became the first man- 
made asteroid, assuming an elliptical 
orbit estimated by the Russians to have 
its major axis at an angle of 1 5 deg. 
to the major axis of the earth's orbit: 
an eccentricity of 0.148: an aphelion 
of 122,540.080 mi.; a perihelion of 
90,972.960 mi., and a maximum di- 
ameter of 213,513,040 mi. 

It was to reach its closest point to 
the sun about Jan. 14; its farthest 
distance about the beginning of next 
September. Closest approach to the 
earth will occur five years from now 
and be repeated every five years. For 
at least a part of the time, its orbit is 
expected to lie between the orbits of 
earth and Mars. Period of its orbit is 
to be 450 days. 

Propaganda Push 

Russia used the success to gain the 
utmost propaganda advantage possible. 
Although no mention was made of 
earlier failures, no Soviet scientist so 
far has been quoted as saying this was 
the first ^ attempt to launch a rocket 

In its initial broadcasts, Radio Mos- 
cow referred to the launching as the 
"first successful interplanetary flight." 


At a two-hour press conference held 
by scientists in Moscow' on Jan. 6, 
Academician Anatoli A. Blagonravov, 
chairman of the Academy of Sciences' 
Department of Technical Sciences, was 
asked if the Jan. 2 firing was “the first 
attempt in the Soviet Union to launch 
a rocket toward the moon.” 

"1 cm tell you that this was our first 
attempt to launch a new interplanetary 
rocket." Blagonravov said. In using 
the word “new." Blagonravov probably 
had in mind an improved launching 
vehicle over those used in earlier at- 

Improvcd rocket engines for lunar 
vehicles were referred to recently by 
Prof. Vitaliy Bronshtayn, a scientific 
adviser to the Moscow Planetarium, 
as quoted in an official Polish maga- 
zine (AW Dec. 15. p. 31). 

Bronshtayn said two improved mod- 
els of the engine were built to calcu- 
lations made by V. Yegorow of the 
Mathematical Institute of the Academy 
of Sciences and said the thrust had 
been thoroughly calculated to avoid 
the “blunder" committed bv U. S. 


Soviets Announce 
Nuclear Plane Plan 

Washington — Soviet Union reports 
that 1959 "will see the first trials" of 

Aviation Week reported last Dec. I 
that initial flight tests of a Soviet nuclear. 

In a French-language broadcast moni- 
tnred in London. Moscow said on Jan. 1 
that Soviet scientists arc concentrating on 
nuclear reactors, lire broadcast was en- 
titled "Soviet Science in 1959." 

"Tire prospects of conquering these 
(atomic) sources of concentrated power 
are closely linked with the problem of 
penetrating into cosmic space." the 
broadcast said. 

for a longtime on the problem of e ft 

tion and the results already obtained 
make it possible to state that 1959 will 
sec the first trials in this field." 

The same broadcast, one day before 
Russia successfully launched a rocket to- 

nology and automation will without 
doubt make it possible to send an inter- 
planetary rocket around the moon in 

1959.” 


scientists in early Pioneer moon probe 
launchings. 

Bronshtayn also said at that time 
that launching of a half-ton Russian 
lunar satellite was imminent and that 
a lunar landing and a probe that would 
orbit the moon and return to the 
earth’s vicinity were due in the near 

This offers the possibility that the 
Jan. 2 launching was the first test of 
the improved vehicle, and that Russian 
claims that it was an attempt to pass 
the moon rather than to hit or circle it 
might be true. 

Flight's Object 

Object of the flight was not an- 
nounced until many hours after the offi- 
cial announcement that a successful 
launching had been accomplished. 
Scientists were quoted initially as saying 
it was too early to tell exactly what’ the 
rocket would do. 

At the Jan. 6 press conference, scien- 
tists denied that they had intended 
either to hit or to circle the moon. 
They said the rocket did exactly what it 
had been intended to do. 

Scientists in many other countries 
expressed the belief that the shot was 
an attempt to hit the moon. Most 
credited the Russians with having accu- 
rate guidance in order to come within 
the distance they achieved on a 34-hr. 
flight of more than 219,000 mi. Others 
believed an orbit was intended, since 
instruments to measure magnetic field 
and radioactivity were aboard. 

One indication that it may have been 
intended as an impact-and-explosion 
shot was a statement attributed to 
Soviet moon expert Alexander Khabakov 
that the rocket was expected to send 
back data on sediments of the lunar 
surface, properties of the moon's inner 
strata and the moon’s magnetic field. 
Deductions could be made on the inner 
strata based upon the presence or 
absence of a magnetic field, but the 
reference to sediments is not as easily 
explained. The rocket apparently con- 
tained no photographic equipment. 

One report from Paris shortly after 
the launching was announced quoted 
Alexander Ananov— identified as a 
founder of the International Astronau- 
tical Soeietv-as saying that the rocket 
was launched with too high a velocity, 
and on a miscalculated flight path, and 
that it would not hit moon. 

Blagonravov told the Moscow press 
conference: “Die definite task of the 
rocket was to pass near the moon and 
since its velocity was slightly more than 
25.000 mph., it was quite obvious that 
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on passing the moon it would continue 
its movement into the solar system." 

Prof. Vladimir Dobronravov spoke 
last October of firing Sputniks to “the 
zone of the moon.” Prof. Kyril Stan- 
yukovich wrote in Sovctskava Aviatsiya 
on Jan. 1, 1958, that "before a rocket 
flics to the moon, a number of artificial 
satellites will be launched along in- 
creasingly elongated elliptical orbits 
which will draw nearer and nearer to 
the moon. Instruments installed in 
such satellites will make it possible to 
closely study and to photograph the 
lunar surface and to learn the nature of 
its mysterious relief.” 

While a series of satellites launched 
on trajectories short of the moon seem 
to be unprofitable, such a program 
would help to explain the dozen or so 
unannounced space probes fired by 

Significant Achievements 

Most significant achievements are 
that the one and one-half ton rocket 
reached escape velocity’ and that it 
passed so close to the moon. It car- 
ried instruments designed to measure: 

• Magnetic field of the moon. 

• Intensity and variation in intensity 
of cosmic rays beyond the earth's mag- 
netic field. 

• “Registration" of photons in cosmic 
radiation. 

• “Discovery of the radioactivity of the 

• Distribution of heavy nuclei in cos- 
mic radiation. 

• Gas components of interplanetary 
matter. 

• Corpuscular solar radiation. 

• Meteoric particles. 

• Temperature of skin and instrument 
chamber. 

• “Special instruments designed to 
create a sodium cloud of an artificial 
comet.” The sodium cloud was to be 
visible for two to five minutes in the 
apparent position of the center of a 
triangle formed by the stars Alpha 
Bootes, Alpha Virgo and Alpha Libra 
in the constellation Virgo. 

Soviet announcements said the ob- 
servatory at Alma Ata in Khazakstan 
photographed the sodium cloud. 

Rocket also carried the coat of arms 
of the Soviet Union and the inscrip- 
tion. “U.S.S.R.— January 1959." The 
launching was dedicated to the upcom- 
ing 21st congress of the Soviet Com- 
munist party. The popular name 
“Lunik.” coined from “Lunu” (moon) 
and Sputnik, later gave way to 
“Mechta,” or “dream." 

Russia said this about transmitters 
in the rocket: 

• “For observation of the flight of the 
last stage of the cosmic rocket there 
have been installed in it a radio trans- 
mitter emitting on two frequencies— 



Kiwi-A Tested With Conventional Propellants 


Shock diamonds arc visible in the exhaust emanating from nozzle developed for Kiwi-A. 
the first U. S. reactor designed for feasibility tests of nuclear rocket propulsion. Conven- 
tional propellants were used in test, conducted by Rockctdvne Division of North American 
Aviation at its Propulsion Field Laboratory, Santa Susana, Calif. Rockctdync designed 
and developed the nozzle and delivered it to the Atomic Energy Commission Nevada Test 
Site where Project Rover (AW Oct. 13, p. 33) field tests will’ be conducted by the Los 
Alamos Scientific Laboratorv. 


19.997 and 19.995 mc.-telcgraphic 
messages of a duration of 81.6 sec. 

• “A radio transmitter working on a 
frequency of 19.993 me. emitting tele- 
graphic messages of a variable duration 
of 50.9 sec. by means of which the 
data of scientific observations arc be- 
ing emitted. 

• "A radio transmitter working on a 
frequency of 183.6 me. is being used 
for measuring the coordinates of the 


movement and the transmission to 
earth of scientific information.” 

U. S. tracking stations also picked 
up the rocket on 70.2 me. and 212 me. 
First U.S. station to receive was the 
one established in Hawaii for tracking 
USAF Pioneer probes. Others included 
USAF stations in Singapore, at Mill- 
stone Hill, Mass., and the Air Force 
Missile Test Center. Fla.; the Army 
Signal Corps station at Ft. Monmouth. 
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N. ).: Radio Cotp. of America's sta- 
tion at Rivcrhead, L. I., N. Y., and a 
number of others reporting to "Project 
Space Track” at the Air Force's Cam- 
bridge Research Center. 

An undisclosed number of U.S. 
tracking stations are assigned to moni- 
tor the frequencies usually used by 
Russian satellites and space probes. 

Prof. Herman Oberth, who recently 
completed three years of work with 
missile and space scientists at Army 
Ballistic Missile Agency, said in Ger- 
many that lie was not surprised at a 
statement that the U. S. knew about 
the launching before it occurred. 

"During my stay in America we 
always received excellent advance intel- 
ligence information on Soviet space 
probes,” Oberth said. 

Propaganda aspects included issuance 
of a postage stamp depicting Russia's 
three Sputniks and an artist s concept 
of a space rocket. Stamp was issued 
"to mark the conquest of the cosmos 
by the Soviet people.” 

Soviet Premier Nikita Khrushchev 
said his people "are the first in the 
world to map out the way from the 
earth to the moon” and said he felt 
"like hugging the man who has pro- 
duced this, the first cosmic rocket, a 
new victory for the Soviet Union.” 
Success of the flight led to a number 
of predictions of things to come. The 
most poetic of these, although not as 
ambitious as statements that Russian 

Space Technology 


By Ford Eastman 

Washington-Current Russian 
achievements in space can be matched 
by the U. S. within 12 to 18 months, 
but it will take at least five years of 
intensive effort to reach an equal status 
with the Soviet Union, the House 
Select Committee on Astronautics and 
Space Exploration reported yesterday. 

'Hie comparison between the U. S. 
and Russian space efforts was the final 
report of the committee which will soon 
be replaced by a new standing Com- 
mittee on Science and Astronautics. 

T he report said the estimate of a 12- 
to-lS month Russian lead may be 
overly optimistic since the Soviet effort 
in ballistic missiles has been conducted 
on a continuous basis since 19-16 while 
the American effort did not really get 
under way until after a small sized 
thermonuclear warhead became a strong 
possibility in the mid 1950s. 

Committee Chairman John W. Me- 


space ships may be sent beyond the 
solar system, was Prof. Blagonravov's 
belief that young Russians some day 
"will walk along the edge of a crater 
of the moon, unravel the age-old secret 
of the canals on Mars, and see Venus 
unhampered by her cloak of cloud." 

Russia's Mcchta, which its scientists 
are calling "Planet 10" of the solar 
system, joins many thousands of nat- 
ural asteroids in space. They range up 
to 480 mi. in diameter and most lie 
between the orbits of Mars and Jupiter. 
Aerobee Charge 

But Mechta may not be the first 
man-made object to go into inter- 
planctary space. On Oct. 16, 1957. 
scientists from the Air Force Cambridge 
Research Center fired an Aerobee rocket 
to an altitude of 54 mi. above Hollo- 
man AFB, N. M., and a shaped charge- 
expelled two small aluminum pellets 
to measured speeds of 55,000 mph.— 
well above escape velocity. Although 
they were infinitesimal in size com- 
pared to Mechta. they are believed to 
have traveled into interplanetarv space. 

Artificial production of a bright cloud 
such as the one Mcchta produced also 
has been done before. On Mar. 19, 
1956. AFCRC scientists released nitric 
oxide gas from an Aerobee over Hollo- 
man and produced a brilliant glow, 
formed by unlocking stored sunlight 
in the atmosphere, that grew to 5 mi. 
in width before it faded. 


Cormack (D.-Mass.) said the critical 
feature is not the present time gap be- 
tween Soviet and American space capa- 
bilities but the time that will be re- 
quired to close it. He pointed out that, 
even if the Soviet rate of progress were 
no greater than that of the U. S-, the 
gap would never close, but would pro- 
gressively widen. 

Program Support 

Sufficient progress has been made in 
1958, the report said, to give the com- 
mittee confidence that the U. S. and 
free world are capable of mounting a 
successful space program. What re- 
mains to be achieved, it added, is the 
necessary understanding and support 
for implementation of a program of 
sufficient scope to attain the goals that 

After considering all aspects of the 
national space effort over the past year, 
the report said the question still un- 
answered is whether the programs now 


Propellants Contract 

U. S. Navv Bureau of Ordnance lias 
awarded a contract to Monsanto Chemi- 
cal Co. for research on high energy solid 

Emanating from BnOrd's Research 
and Development Division, the contract 
will seek to exploit a new processing 


technique for making solid solution sys- 
higli impulse solid rocket propellants. 



under way arc bold enough to overtake 
and surpass the Soviet Union. 'Hie 
committee said it had constantly strived 
to see that Congress fully appreciates 
the stakes that are involved in the new 
space age. But. the report added, the 
committee is concerned whether the 
executive branch has told the public 
"the realities we face in a way which 
will create the broad based support 
needed to carry on the national effort. 
Dangers Ahead 

“We would not preach alarm for the 
sake of sensationalism, nor counsel dc- 
spaii." the committee said. "But we 
would not gloss over the difficulties and 
the dangers which lie ahead of us. Pre- 
senting a fair balance requires the most 
careful attention to policies of public 
information by the committee, the Con- 
gress, the executive branch and others 
in a position to influence the public. 

"True technical secrets which are 
of military value should not be given 
away," the report said, "but the public 
must be told enough to understand in 
general where our nation stands in this 
important race. Neither successes nor 
failures should be overblown for the 
sake of immediate sensation, if our own 
public and the world at large is not to 
be left in a state of confusion and 
doubt.” 

Other conclusions drawn by the 
committee: 

• “Short-run budget pressures should 
not be the primary basis for decisions 
on space programs which are inherently 
long-range and which involve the very 
survival of the nation. 

• "Inventions cannot be scheduled in 
advance. This means that mere setting 
of a timetable and appropriating money 
will not automaticallv permit us to 
achieve certain important goals. Pro- 
grams must be flexible enough to take 
advantage of scientific breakthroughs 
when they occur, both as to direction 
of development and rate of expendi 


House Group Says U.S. Needs 
Five Years to Overtake Soviets 


AVIATION WEEK, Jc 


12, 1959 


Administration Faces Battle in Try 
To Hold Line on Defense Spending 


• “Crash programs arc the most ex- 
pensive kind to undertake. Money 
cannot buy back all the time which has 
been lost by neglecting a foreseeable 
need. It also creates the chance of 
irrevocable commitment to faulty de- 
signs, undue waste later in attaining op- 
erational reliability and wear and tear 
on key individuals which reduces their 
long-run total contribution to national 
progress. 

• “The early design-study phase of re- 
search is relatively cheap in money, 
but it may not be cheap in amount of 
time required. If certain deadlines 
arc important to national security in 
years ahead, it is a blunder to save 
moderate amounts of money in the 
first years by neglecting the research 
phase'. 

• "The pace of development has been 
so rapid and the complexity of many 
projects is growing so that their plan- 
ning requires programing of efforts over 
a longer span of years. Such long- 
range planning involves reconciling our 
traditional practice of appropriating 
money year by year with the funding, 
subject to safeguards, of certain im- 
portant programs over a number of 

• “Long-range flexible planning should 
entail approval of programs which arc 
not vet certain in ever)- detail and a 
system of followup and reappraisal lead- 
ing to program revision when neces- 
sary. In both respects, the process of 
decision requires improvement. 

• “Although engineering secrets relat- 
ing to national defense deserve the ut- 
most protection, the greater part of the 
spaa 1 program will progress more 
rapidly without the shackles of an un- 
due security control. Free exchange of 
information among scientists and engi- 
neers is particularly important for a 
country which is making a late start in 
developing its space capabilities. 

• "Full scientific and technical co- 
free world is essential to their joint sur- 
vival and to the fastest growth of the 
American space program. 

• "Scientific education in the U. S. 
stands in need of critical review. It is 
the view of this committee that pru- 
dent and imaginative steps must still 
be taken to give to mathematics and 
science the needed emphasis in school 
curricula but not to the neglect of 
humanities. 

Stockholders Approve 
Aircraft Radio Sale 

Boonton, N. J.— Stockholders of Air- 
craft Radio, Inc., have approved ac- 
quisition of ARC by Cessna Aircraft 
Co., according to William F. Cassedv, 
Jr.. ARC president. Under the plan, 
Cessna stockholders will vote on the 
acquisition at a meeting set for Jan, 27- 


Washington— Administration plans to 
hold the line on defense and space 
spending in Fiscal 1960 in the face of 
recent Soviet scientific advances will 
find little support from the 86th Con- 
gress which convened last week. 

Following a White House briefing 
on the new budget earlier, congressional 
leaders expressed "deep concern and 
disappointment” over the Administra- 
tion requests which will be submitted 
to Congress next week with no signifi- 
cant increases expected for either na- 
tional defense or space programs. 

The total 1960 defense budget calls 
for approximately S40.9 billion in new 
money, about the same as the Fiscal 
1959 budget. Of this amount, S450 
million is being requested for the 
Defense Department's Advanced Re- 
search Projects Agency to fund military 
space programs. For Fiscal 1959, Con- 
gress approved S520 million for ARPA, 
of which SI 17 million was later trans- 
ferred to the National Aeronautics and 
Space Administration. ARPA received 
additional funds through transfers from 
the military services, however. 

For civilian space projects during 
Fiscal 1960, the Administration prob- 
ably will ask for S475 million in new 
funds, a figure considerably lower than 
NASA had originally requested. 


Last year, the President requested a 
Fiscal 1959 NASA budget of $546 
million. Congress, despite criticism by 
many of its members that even this 
sum was too low, cut the appropriation 
to S501 million. 

The total space budget for the coin- 
ing fiscal year for both civilian and 
military pro|ects will be about $925 
million as compared with about $700 
million plus transfers for the current 

'Hie $40.9 billion defense budget 
to be requested will contain little or 
no provision for funds for air breathing 
missiles and already has forced can- 
cellation of a number of programs, 
including the Air Force's Fairchild 
Goose countermeasures missile, the air- 
to-air Bell Rascal and the Navy's Chance 
Vought Regulus II submarine-launched 
surface-to-surface missile. In addition, 
the budget requests would only provide 
for a total of approximately 1.000 new 
military aircraft-600 for the Air Force, 
400 for Navy. Under present plans, the 
individual services would receive approx- 
imately the same amounts as those 
authorized for the current year. 

The new budget will contain, how- 
ever, requests for substantial increases 
in both foreign aid and international 
loan funds. The Administration asked 



Bell XV-3 Converts to Forward Flight 


Bell XV-5 experimental convertiplanc flics hilly converted to normal forward flight, with 
rotor masts in airplane configuration. Photo was taken on second hill conversion flight: 
XV-3 takes off with masts vertical and rotorprops acting as helicopter rotors (AW Dec. 29, 
p. 24). Bell is developing XV-3 for U. S. Army. 
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about §3.9 billion for foreign aid dur- 
ing the current fiscal year, but this was 
reduced by Congress to S3.2 billion. 

After the President's briefing of con- 
gressional leaders on the new budget. 
Sen. Lyndon Johnson (D.-Tex.), ma- 
jority leader, called for an intensive re- 
view of the nation’s defenses and the 
national space program by the Senate 
Preparedness and Space Committees. 
He is chairman of both groups. The 
Senator said he is disappointed that 
the U. S. is not pushing farther and 
faster in its military and space programs. 

Sen. Hubert Humphrey (D.-Minn.). 
a member of the Senate Foreign Rela- 
tions Committee, termed the Presi- 
dent’s plans "a sick budget.” He added 
it would not provide for needed sci- 
entific progress and that between four 
and one-half to five million persons 
would remain unemployed if it is not 
increased. 

Rep. George Mahon (D.-Tex.), 
chninnan of the House Military Ap- 
propriations Committee, said the 
amount suggested "could be too little" 
and added that his committee would 
examine budget proposals carefully. 

Rep. John W. McCormack (D.- 
Mass.), chairman of the House Com- 
mittee on Astronautics and Space Ex- 
ploration, earlier called for a bold crea- 
tive space program regardless of cost. 

Sen. Henry M. Jackson (D.-Wash.), 
demanded a crash program to seize 
space leadership from Russia this year 
or risk losing the cold war. 

Congressional leaders said they would 
not hesitate to approve additional funds 
over and above those requested by the 
President if they were found to be in 
the national interest or vital to national 

They admitted, however, that while 
Congress can provide more money than 
asked, there is no guarantee that the 
Administration will spend it. 
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Reorganization Shifts 
Ordered by Defense 

Washington-Armed services’ eight 
unified and specified commands were 
placed under direct control of the Joint 
Chiefs of Staff and the Secretary of Dc- 

The organizational change, which 
eliminates the service secretaries as ad- 
ministrators of the commands, was pro- 
sided for in the defense reorganization 
legislation (AW June 30, p. 22). 

In the implementing order. Defense 
Secretary Neil McElroy continued the 
status quo on the roles and missions of 
the three services. "It does not make 
any shift in the roles and missions as 
previously delineated,” Deputy Defense 
Secretary Donald Quarles said. "It 
merely realigns them in line with the 
new command structure.” 

The eight commands are: U. S.-Euro- 
pean; Alaska; Caribbean; Atlantic; Con- 
tinental Air Defense; Pacific; U.S. 
Naval Forces Eastern Atlantic and 
Mediterranean; Strategic Air Command. 

Another directive implementing the 
reorganization law tightens the relation- 
ship between the Joint Chiefs of Staff 
and the Secretary of Defense. It states: 

"All elements of the organization of 
the JCS shall cooperate fully and ef- 
fectively with appropriate offices of the 
office of Secretary of Defense. In all 
stages of important staff studies, the or- 
ganization of the JCS shall avail itself 
of the views and special skills in the 
office of the Secretary.” 

Chiefs of Staff are authorized to dele- 
gate service duties to the vice chiefs of 
staff in order to devote more time to 
over-all JCS planning and activities. 

Tire three services have until Feb. 6 
to reshuffle the functions of their four 
assistant secretaries and reduce the num- 
ber to three each, as provided in the 
reorganization law. Navy Department 
has said that the post of "Assistant Sec- 
retary for Air,” now occupied by Garri- 
son Norton, will be abolished in the 
reorganization. 

Industry Retains Rank 
As Leading Employer 

Washington— Aircraft industry con- 
tinued as the largest manufacturing 
employer during the first nine months 
of 1958, although employment was 
down to 760,000 in September from a 
peak 892,000 in April, 1957, according 
to the Aircraft Industries Assn.’s 1958- 
59 review. AIA also said: 

• Average hourly earnings of §2.55 in 
September were 1 2 cents higher than in 
January. Weekly hours worked declined 
slightly from 40.8 in August to 40.7 in 
September. 

• Backlog of orders for complete air- 


craft, engines and propellers of §13.1 
billion in September was §9 billion 
below September, 1957. 

• Deliveries of civil aircraft of 5,717 
during January-October, 1958, were 
above the 5,685 for the same period of 

New officers elected to two AIA com- 
mittees were: 

• Space Parts Committee: chairman, 
J. M. Bird, of Boeing Airplane Co.; 
vice chairman, E. P. Fechtman of the 
Allison Division of General Motors 
Corp.; western vice-chairman, R. W. 
Shaffer of General Dynamics; eastern 
vice-chairman, D. L. Lee of Minnc- 
apolis-Honevwell. 

• Aircraft Research and Testing Com- 
mittee: chairman. Dr. Robert S. Ross of 
Goodyear Aircraft Corp.; vice chairman. 
Royal B. Jackman, Northrop Corp. 

Aircraft Exchange 
Closes First Market 

New York— Aircraft Exchange closed 
its first market last week with 37 quota- 
tions involving about 100 aircraft, 
mostly offers to sell. 

Though these early indications were 
of a predominantly buyers market in 
used aircraft, Robert I. Helliesen, presi- 
dent, said that the Exchange (AW Dec. 
8, p. 29) hasn't been organized long 
enough to exploit foreign contacts 
which might include larger numbers 

Aircraft offered included two Fair- 
child F-27s at the manufacturer's origi- 
nal price, and Douglas DC-6As and 
DC-6Bs, DC-4s and DC-3s or C-47s. 
There were no DC-7s in the initial of- 




MIT Studies Jam-Proof Defense Radar 


By James A. Fusca 

North Andover, Mass.- Program to 
investigate some of the most complex 
problems of defense against manned 
aircraft, air-breathing and ballistic mis- 
siles is under way at Massachusetts In- 
stitute of Technology’s Lincoln Labora- 
tories under Air Force sponsorship. 

These problems include the develop- 
ment of techniques to limit the effec- 
tiveness of enemy countermeasures, 
highly sensitive radar receivers capable 
of sophisticated analysis of target 
echoes, and studies of interference 
from such natural sources as the Aurora 
Borealis. 

Rotatable Antenna 

The radar being used in this program 
is an installation called the CCM-1 
(counter-countermeasures) located at 
Boston Hill near here. The system be- 
came operational last November. The 
antenna reflector for this radar measures 
120 ft. in diameter by 30 ft. in height 
which makes it one of the largest rota- 
table radar antennas known to exist. 

Primary effort of the program will be 
to explore defensive techniques to pre- 
vent jamming or deception of air de- 


fense radars such as the AN/FPS-24 
being developed by General Electric and 
the AN/FPS-35 under development at 
Sperry Rand Corp. by active or passive 
countermeasures of non-ballistic enemy 
weapons. 

The Boston Hill radar, however, is 
capable of acting as an adjunct to the 
Millstone Hill radar in studying the 
problems of ballistic missile defense by 
analyzing the effects of reflection, re- 
fraction and Doppler shift caused by 
the aurora as well as by tracking missiles 
launched from Cape Canaveral, Fla. 

The large size of the Boston Hill 
antenna installation is significant be- 
cause it is indicative of the approach 
being taken to the threat of enemy 
countermeasures. Antennas the size of 
the CCM-1 reflector are being con- 
sidered for both the AN/FPS-24 and 
AN, FPS-35, although the reflectors for 
these may be more difficult to construct. 

The reflector for the CCM-1 installa- 
tion is a singly curved cylindrical sec- 
tion, fed by a half-pillbox feed, which 
forms a beam 1.5 deg. in azimuth and 
approximately 5.0 deg. in elevation. 
Doubly curved, or parabolic, sections 
are under consideration for the two 
other systems. 


One reason for requiring doubly 
curved reflectors is that present plans 
call for installing the AN/FPS-24 and 
AN/FPS-35 together in certain loca- 
tions where they will use a common 
reflector and feed system. Because they 
operate at different although harmoni- 
cally related frequencies, both radars 
can operate through a bipolarized feed 
system which minimizes coupling but 
the reflector must be doubly cursed to 
function effectively. 

Site Details 

The Boston Hill installation is lo- 
cated off of Route 114 southeast of 
North Andover, Mass.. 1 5.6 airline 
miles to the northeast of Lincoln Lab- 
oratories at Lexington, Mass. 

Tire radar reflector and feed system 
are mounted on a reinforced concrete 
tower S2 ft. high at a location 380 ft. 

The radar for the system was de- 
signed by the laboratories. It operates 
at a frequency of 400 me. with a peak 
power of five megawatts and a variable 
dutv cvclc (percentage of the time it 
transmits) to a maximum of 8%. 

The half-pillbox feed has an aperture 
19 ft. high and 17.5 in. wide, with a 
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parabolicallv curved rear surface for 
beam shaping. To protect the feed 
against weather, the aperture is covered 
with a silicon glass laminate window. 

Focal length is approximately 30 ft. 
The reflector and feed can be rotated 
continuously in either direction at 
speeds up to 60 mph. The antenna 
system is capable of surviving a 130 
mph. wind when covered with ice. 

Combined weight of the antenna 
system and its pedestal is about 110,000 
lb. The antenna is driven by four 
100 lip. motors. Reflector anil feed 
system were built by General Bronze 
Corp., the pedestal bv Avery and Saul 
Co. and Watertown Arsenal. 

The only rotatable radar reflector of 
comparable size known to be in use 
is the AN/FPS-31 air surveillance ra- 
dar on Jughandle Hill, near Bath. 
Maine. This system was designed by 
Lincoln Laboratories and operated as 
part of its experimental SAGE sector 
from July, 1955, until early this month 
when tlie installation was transferred 
to the newly organized MITRE Corp. 

The Jughandle Hill reflector meas- 
ures 120 ft. in diameter by IS ft. in 


J83 Canceled 

Washington— Cancellation of appioxi- 
matclv $56 million in contracts for the 
development of the Fairchild J83 turbo- 
jet engine was announced last week by 
the Air Force. The lightweight J83 had 
a very high thrust-to-weight ratio and 
was intended for use in the Fairchild 
Goose intercontinental diversionary mis- 
sile which also lias been canceled (AW 
Dec. 22, p. 27). 

Fairchild will close its S12 million 
production plant at Deer Park, Long 
Island, N. Y.. and lay off about 2.000 
cniploves as a result of the loss of the 
J83 contract. J. H. Carmichael, Fair- 
child president indicated that none of 
the other Fairchild facilities on Long 
Island will be affected. 


height with a focal length of 30 ft. 
It differs from the Boston Hill antenna 
system, however, in that it is a much 
lighter structure mounted on an un- 
guved openwork steel tower. The re- 
flector was manufactured by D. S. 
Kennedy and Co. 


Aircraft Companies 
Form Space Group 

New York-Three Long Island air- 
craft companies have announced that 
they will work together on future space 
programs. 

Grumman Aircraft Engineering 
Corp., Republic Aviation Corp. and 
Fairchild Engine & Airplane Corp. in- 
tend to combine their appropriate Long 
Island facilities and staffs "whenever 
advisable on new astronautics projects." 
Joint effort programs will be directed by 
a Space Projects Coordinating Commit- 
tee made up of two representatives from 
each of the member firms. In addition, 
there will be an advisory team of top 
corporate and consulting scientists. 

Each company will prepare its own 
proposals on missile and space projects 
it originates. But when it appears that 
one of these projects can be better 
handled in a combined effort with the 
other companies, the firms will get to- 
gether and collaborate on proposals. 
The first joint effort on space projects, 
in fact, is now under way. 
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ONR Designs Weather Research Rocket 


Washington— Low cost weather re- 
search rocket designed to provide the 
most complete photographic informa- 
tion to date on weather frontal systems 
and storms has been developed and suc- 
cessfully fired by the Office of Naval 
Research. 

Designation of the program is Project 
Hugo. 

Photographs of cloud cover over an 
area of about 500,000 sq. mi. along the 
east coast of the U. S. from Maine to 
Florida were taken at from an altitude 
of 86.25 mi. during the first flight of 
a Nikc-Cajun rocket which ONR had 
equipped with a modified World War 
II gunsight camera. 

Weather Forecast 

U. S. Weather Bureau and Navy 
scientists believe that such large area 
photographs will allow complete storm 
systems, including hurricanes, to be 
seen instantaneously. This could possi- 
bly provide a means of tieing together 
all of the variables affecting storms and 
weather frontal systems into a single 
theory or method to improve weather 
forecasting. 

At present, long-range forecasting is 
accomplished primarily by using the 
Norwegian weather front theory, but 
the relatively imprecise and incomplete 
measurements taken by many surface 
weather stations and balloons leave 
room for improvement in forecasting 

Present budget requests for this basic 
research project include funds for eight 


or 10 more shots during the coming 
year. Weather scientists, however, 
would like to have enough rocket 
equipment to fire a number simulta- 
neously so that a three-dimensional 
picture of cloud cover over a particular 
area could be obtained or a very great 
portion of the earth's surface could be 
viewed at once. 

Photographs similar to those just 
obtained by the Navy were made about 
10 years ago from a Viking rocket, but 
the cost involved made the use of such 
equipment for weather research pro- 
hibitive. Present equipment and recov- 
ery techniques were evolved to over- 
come this cost objection. 

Rocket and camera payload that have 
been developed cost less than SI 5,000 
and a team of only one aircraft and one 
destroyer is needed to recover the 
camera capsule. 

No special equipment is needed to 
stabilize the camera section after it has 
been boosted to altitude and separated 
from the rocket. This feature was a 
major factor in reducing cost. 

The Nike-Cajun solid propellant 
rocket has been used successfully for 
a number of years and has shown a 
high degree of reliability. It can be 
fired at sea from missile launchers for 
the Convair Terrier now installed 
aboard a number of Navy ships. 

The first firing of the ONR rocket 
demonstrated its ability to be used in 
rough weather which will make it valu- 
able for studying storms. The rocket 
was fired when ground winds were 20 


to 30 mph. It weather-cocked some- 
what. was thrown off course and landed 
some 30 mi. away from the recovery 
ship. A small radio transmitter in the 
buoyant camera capsule enabled the 
ship to recover it within two hours 
with the aid of one aircraft, although 
the sea was rough with eight to 10 ft. 
waves. Battery life is 30 hr. which 
would allow a long search in very bad 

Camera Installation 

Camera used in the rocket was a 
gunsight camera modified to withstand 
accelerations of lOOGs. Plus-X film 
was used with a red filter. A high-grade 
Swiss lens was installed in the camera, 
and its stop was f/2. 

The camera package assumes an un- 
predictcd motion after it is separated 
from the booster. Generally, however, 
it will roll slowly and process slowly so 
that it will cover the whole horizon 
even though it takes many shots of 
the sun as well. The camera runs for 
220 sec. and allows pictures to be 
made from about 300,000 ft. to 450,000 
ft. and back down to 300,000 ft. 

Montages pieced together from this 
movie film normally would allow cloud 
cover in all directions to be recorded. 
Two cameras are used in the capsule 
and one will have a 90 deg. prism in 
the future so that they will not dupli- 
cate pictures, provide a wide coverage 
and lessen the chances of erratic cap- 
sule motion from keeping the cameras 
pointed at the sky. 
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UF-2 Being Produced for West German Navy 

Cruniman UF-2 Albatross, first of five in production for the Federal (West) German Navy, 
makes test flight. Hie amphibians will be used for air-sea rescue and utility operations. 


Chance Vought Joins B-70 Team; 
Prepares for Army Missile Trial 


Dallas— Chance Vought Aircraft won 
a place on the North American B-70 
Valkyrie bomber development team 
last week, taking some of the sting out 
of recent cancellations of Rcgulus 11 
missile and F8U-3 jet fighter programs. 

The company is moving ahead this 
week with its efforts to sell a battlefield 
missile to the Army. 

Chance Vought was chosen by North 
American Aviation to build the hori- 
zontal and vertical stabilizer sections 
for the Mach 3 bomber. At the same 
time. Lockheed Aircraft Corp.'s Georgia 
Division was named to design and build 
the B-70 aft fuselage section. Convair’s 
San Diego Division will build the wing 
for the F-108 Mach 3 interceptor. 

At Redstone Arsenal, Chance Vought 
is scheduled to start demonstrating a 
battlefield missile Thursday on an Army 
rocket and guided missile agency range. 
Further test firings arc scheduled for 
mid-February and mid-March. The 
company is offering the missile to the 
Army under the Project FIRE program. 

Missile is a weapon designed for use 
at battlefield ranges as part of a pro- 
jected family of Army short range mis- 
siles. It is about 12 ft. long, and is 
powered by a liquid rocket motor built 
by Rockctdync Division of North 
American Aviation. 

Test vehicles which Vought will 


show the Army were designed and built 
on company funds at a cost of about 
half a million dollars. Missiles were 
developed purely as a speculative ven- 
ture in an effort to break into the Army 
market. Convair will demonstrate its 
Lobber missile at Redstone this month 
in a similar company-financed effort. 

Contract for the B-70 work won't 
mean a rchiring program at Chance 
Vought, according to Fred O. Dct- 
wcilcr, president, although it will make 
work for several hundred employes. 
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mostly engineers and other technical 
personnel, over the coming months. 
Main effect probably will be to miti- 
gate further layoffs in the wake of the 
Rcgulus II and FSU-3 cancellations, 
rather than to recall dismissed workers. 
The company has laid off more than 
3,500 persons since the December can- 
cellations (AW Dec. 29. p. 27). 

Detweilcr said the B-70 business in- 
volved a ‘‘multi-million dollar con- 
tract," but no exact amount or specific 
contract terms were available. Chance 
Vought and North American have not 
completed negotiations. 

Announcing the B-70 contract 
awards. Raymond H. Rice, North 
American president and general man- 
ager of the Los Angeles Division, de- 
scribed the advanced metals work neces- 
sary in Mach 3 aircraft work and said 
that great strides have been made in 
solving problems. 

“All of this know-how will be made 
available to the companies working 
with us on these new projects under 
the weapon system manager concept.” 
he said. 

Chance Vought also has made some 
management changes in the wake of 
the Navv's missile and fighter cancella- 
tions. Raymond C. Blaylock was named 
vice president and pcncr.il manager of 
the company, putting him in charge 
of operations here, and Gifford K. 
Johnson has become vice president in 
charge of business planning and presi- 
dent of Gencsys Corp., Chance 
Vought's Los Angeles electronic sub- 
sidiary. Blaylock was vice president- 
engineering and Johnson was vice 
presiden t-production . 

Detweilcr remains president and 
chief executive officer. Blaylock will 
run the Dallas operation, leaving Dct 
vveiler free for braider corporate mat- 
ters, The move also injects an engi- 
neering emphasis into the entire 
Chance Vought operation here, since 
Blaylock's background lies in that area. 

Johnson’s appointment strengthens 
the company’s effort to diversify. lie 
will not only be looking for new busi- 
ness. but for new types of business for 
Chance Vought to move into. 

Ax to, Bendix Sales, 
Earnings Decline 

New York— Declines in sales and 
earnings were reported last week bv 
Bendix Aviation Corp. and the Avco 
Mfg. Co., both major contractors in 
aviation and missile systems. 

• Bendix reported a drop in earnings 
from S27,499,034 in 1957 to S2L- 
171.902 in 1958 or from S5.44 to S4.1S 
a share. Sales declined from S706.- 
984.631 in 1957 to $619,138,095. 

• Avco earnings fell from $12,833,- 
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Two rugged 


rotary actuators 


power the unique cargo handling equipment 
on the Lockheed Electra 




Thirty-live soon to be delivered jet-powered Electra Flagships (or American Airlines will be equipped 
with new and unusual, highly efficient cargo and baggage handling equipment that will enable ground 
crews to completely unload or re-load the aircraft in 4 minutes! On time departures for this brilliant 
new airliner of the jet age will therefore be routine. Both the Sancor'-produced portable cargo hoist 
and the Lockheed-designed internal cargo conveyor system are powered by EEMCO rotary actuators 
for maximum reliability. 


EEMCO rotary actuator Type 
0-1033, powered by an integral 
200 volt, 400 cycle, 3 phase AC 
motor of .69 HP. will lift and lower 
pre-loaded fibreglass cargo bins 
weighing 475 lbs.. 5 to 6 feet 
into or out of the cargo compartment at a speed of 24 feet per minute 
on the Sancor hoist This corresponds to 1450 in. lbs. torque on the 
actuator at 24 rpm. Integral limit switches, combined with a motor 
brake, accurately determine the travel. The actuator may be manually 
operated without overdriving the motor brake, and an automatic brake is 
provided to prevent the load overhauling the manual drive. Actuator will 
withstand 6500 in. lbs. static load torque. 


Reliability of operation was a prime factor in the specification of these actuators 
by SANCOR and LOCKHEED. EEMCO products were specified because EEMCO is a 
specialist in the design and production of such precision-built actuators and motors. 
For 17 years prime contractors in the civil and military aircraft and missile industry, 
as well as their subcontractors, have relied on the experience of EEMCO in this spe- 
cialized field. Your inquiry is invited. 


KeEMCo)) ELECTRICAL ENGINEERING & MANUFACTURING CORP. 

^^ rr — 4612 West Jefferson Boulevard, Lor Angeles 16, Californio -Te/ephone KEpublic 343151 

DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT. .. EXCLUSIVELY! 




There’s excitement in the air as America approaches the 
jet age of travel. Anticipation runs high as air travelers 
look forward to new concepts of flight. Lockheed's Eiectra 
prop-jet, for example, will slash time schedules with its 
smooth, dependable, vibrationlcss flight. The Eleclra's 


wider cabin means more passenger comfort. Hardman has 
worked with Lockheed to give you this comfort. Spacious 
Hardman lounge divans will provide gracious elegance. The 
Eiectra seals being produced for Hardman airline clients 
offer "magic carpet” passenger luxury in the new air age. 
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Fiat G.91 Production Assured 

Turin, Italy— Year end status of orders booked for the Fiat G.91 lightweight 
strike fighter shows a total of 180 airframes either built or on order plus 87 more 
in various stages of negotiation. In addition, license rights arc being worked out 
for production of 150 in Germany. 

The revenue-producing total of 350 airframes assures the Italian firm continuing 
G.91 production for months to come. Developments of the airplane now in design 
and test stages give Fiat engineers the feeling they finally have a long term project 

One possible major effect on future orders could be choice of a VTOL strike 
fighter as second generation for NATO, bypassing the French Breguct Taon develop- 
ment once assured of that place in an attempt to sweeten the bitter pill of losing 
the NATO first generation order to Fiat. 

lire British talk as if they had a VTOL order in the bag. but, as Fiat learned 
the hard way, there is many a slip between winning a competition and getting 
the orders. 

First order for the Fiat fighter was placed by NATO after the plane bad been 
selected as winner of the 1955 paper competition. Three prototype and 27 pre- 
production planes were ordered to standard fighter configuration. 

There followed a long time lapse while political footwork went on behind 
NATO scenes. Finally, the Italian government placed an order for 25 fighters 
and 25 two-seater trainer versions. But the French, who had originally gone along 
with the idea of ordering the winner of the NATO strike fighter competition, 
dragged their feet when the winner turned out not to be of French design. 

Third order for the G.91 came in a German announcement of future equipment 
for the fledgling Luftwaffe (AW Nov. 10. p. 33). German order was for 50 air- 
frames from Fiat production lines and built under license in Gcrmanv. Most 
recently, the United States has financed purchase of 50 more production fighters 
expected to be turned over to Turkish and Greek air farces in units of 25 each 
(AW Dec. 29, p. 26). 

Follow-on order is expected soon from the Italian government for additional 
25 fighters. Negotiations are proceeding with Austrians now, with the prospect 
of flic purchase of 12 fighters and two trainers. In addition. U. S. Army in Europe 
is reported considering purchase of some rcconnaisancc versions of the G.91. 

Fiat salesmen have been active in Belgium and The Netherlands where fighter 
and fighter bomber replacements are badly needed for some of the castoff and 
obsolescing U. S. and British equipment now operating. Company has also "not 
given up hope" of selling 48 units to the French, as originally planned. 


000 or SI. 38 a share in 1957 to $11,- 
597,000 or SI -24 a share last year. 
Sales declined to S282, 9 30,000 last 
year from 5314,883,000 in 1957. The 
company discontinued various com- 
mercial lines last year to concentrate 
on military business. 

Bcndix divided its business for tho 
year as 73% military' and 27% commer- 
cial and of the total 40% was in clec- 
tronies. Sales in the missile and satellite 
field were 578,800,000 or 13% of the 
total. Missile backlog was S107 million, 
or 23% of the corporation’s total back- 
log of S465 million. 

Avco last week joined the ranks of 
aviation companies entering the public 
market to borrow funds. It filed with 
the Securities and Exchange Commis- 
sion a $15 million convertible deben- 
ture offering in part to repay bank loans 
and to finance the company's research 
center at Wilmington, Mass. 

AFOSR Transfers 
Advanced Study Office 

Washington— Tire Directorate of Ad- 
vanced Studies of the Air Force Office 
of Scientific Research. Pasadena, Calif- 
will be moved to AFOSR headquarters 
here by the end of March. Liaison be- 
tween AFOSR and its West Coast 
contractors will continue to be pro- 
vided by Air Research and Develop- 
ment Command's regional office in Los 
Angeles headed by Col. Paul F. Nay. 

Dr. Morton Alpcrin, director of 
AFOSR’s Directorate of Advanced 
Studies, is terminating his association 
with the activity this month and will 
establish an independent consulting 
practice on the West Coast offering 
advisory services in the field of space 
technology and related sciences. 

Dr. Alperin has been associated with 
the Air Force for 15 years in various 
scientific capacities. He has been af- 
filiated with the Directorate of Ad- 
vanced Studies since its inception in 
1951. when it was known as the West- 
ern Division of AFOSR. Under his di- 
rection, the Directorate of Advanced 
Studies pioneered in the U. S. program 
in the space technology field, initiating 
and supporting space research with in- 
dustry and universities in such cate- 
gories as actual and simulated space en- 
vironment, mechanics of orbits, detec- 
tion, chemical, free-radical and electri- 
cal propulsion. 

News Digest 


Record sales of 586,160,000 and 
earnings of 54,755,000 after taxes are 
reported by Cessna Aircraft Co- 
Wichita, Kans., for fiscal year ended 
Sept. 30. Sales in Fiscal 1957 totaled 


S70, 049,000 and earnings after taxes 
53,866,000. Increases of 17% in busi- 
ness plane volume, 29% in military 
business and 22% in industrial prod- 
ucts over Fiscal 1957 were responsible 
for Cessna gains. Business plane sales 
bv company in Fiscal 1958 totaled 
2J25 units valued at 538,230.563, 
highest in company's history. Company 
expects Fiscal 1959 business to at least 
equal year past despite expected declines 
in military volumes. 

British government has ordered a 
military version of the Armstrong Whit- 
worth AW 650 Argosy for the Roval 
Air Force Transport Command. The 
aircraft (AW Jan. 5 p. 29) is awaiting 
favorable weather conditions for its first 
flight. RAF order quantity was not dis- 

Navv has successfully flight-tested its 
first missile using a prepackaged liquid 
rocket engine. The test took place at 
Naval Missile Test Center, Point 
Mugu, Calif., and involved the small, 
bipropellant Guardian engine devel- 
oped for the Navy by Reaction Motors 


Division of Thiokol Chemical Corp. 
The flight vehicle was the Sparrow III 
air-to-air missile. 

Saunders-Roe Ltd. is going into pro- 
duction with its Mark II P. 531 heli- 
copter (AW Sept. 8. p. 59). The P. 
531. of which there are presently two 
prototype models, is a five-seater pow- 
ered with a 425 hp. Blackburn Turmo 
free turbine engine. It made its first 
public appearance at the Farnborough 
Air Show last year. 

Bristol Acro-Engincs, Ltd., and Arm- 
strong Siddclev Motors, collaborators in 
Bristol-Siddclev Engines, Ltd., will 
merge into a single company. 

Fourth production Douglas DC-8 jet 
transport has rolled off Long Beach. 
Calif., line to enter flight test programs 
with three predecessors. Certification 
program will begin this month. 

U. S. Army has awarded a S54 million 
contract to the Martin Co. for research 
and development on Pershing ballistic 
missile weapon system at Orlando, Fla. 
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Industry May Accept Fourth Crewman 


Eastern shutdown ends with assent on third pilot 
plus engineer; American settlement seems ‘remote.’ 


By Glenn Garrison 

New York— Industry acceptance of a 
fourth crewman as the way out of the 
jet cockpit controversy seemed likely 
last week in the wake of Eastern Air 
Lines’ agreement to carry a third pilot- 
qualified crewman in addition to a night 

Eastern’s 58-dav shutdown ended New 
Year's night after the carrier signed a 
new contract with striking flight engi- 
neers which docs not require mat they 
train as pilots, and also signed a memo- 
randum of agreement with Air Line 
Pilots Assn, to carry the third pilot. 
American Airlines, still grounded late 
last week by a pilot’s strike, has offered 
a similar fourth man solution. 
American Settlement 'Remote' 

Settlement of the American strike 
"appears remote,” the airline’s president 
C. R. Smith reported last Wednesday in 
a letter to his employes. He said ALPA 
apparently had no intention of accept- 
ing any reasonable terms and refused to 
follow the agenda of negotiations. Main 


stumbling block reportedly concerned 
working time and off-duty time and al- 

Flight Engineers International Assn, 
rails its new contract with Eastern the 
second best in the industry from a wage 
standpoint, with National Airlines run- 
ning first. A top seniority Douglas DC-8 
engineer on Eastern will get SI, 577 
monthly and other increased benefits, 
an agency shop, dues checkoff and— 
relevant to the bitter crew dispute— as- 
surance in a scope clause that FE1A 
senior engineers will be carried on all 
aircraft requiring more than two crew- 
men and that they will be used as flight 

flight Engineers International Assn, 
agreement runs until April 1, 1960, as 
does the Eastern-ALPA agreement. By 
that time Eastern’s DC-8 operations will 
have begun, and should the crew issue 
arise again, Railway Labor Act pro- 
cedures would undoubtedly assure that 
the status quo lasted at least through 
1960. 

But apparently Eastern, like Ameri- 
can, has decided to accept the fourth 


crewman solution at least for the time 
being. Once in the cockpit, it seems he 
would be difficult to dislodge. 

Eastern said that the agreements 
were subject to any new federal regu- 
lations which might be issued in the 
meantime, but this is at present un- 
likely. Federal Aviation Agency told 
Aviation Week it is satisfied with pres- 
ent safety regulations covering airline 
crews. These regulations do not call 
for more than two pilot-trained crew- 
men. If any carrier feels present rules 
are threatening jet operational safety, 
an FAA spokesman said, such carrier 
must request a review of the regulation 
and the agency will act accordingly. So 
far, no such request has been submitted 
by an airline. FAA said it had no inten- 
tion of reviewing a rule to “resolve a 
labor dispute." 

Eastern also said that "an entirely 
new concept of crew complement and 
qualifications may well be required” 
when actual jet operations by the first 
two carriers are appraised. Pan Ameri- 
can World Airwavs has been operating 
its Boeing 707-1 26s since last October, 
and American had hoped to begin 
707-120 sendee late tins month. 
Crew Future Uncertain 

Aiuariran. too— though not officially 
talking about the fourth crewman pro- 
posal-lias suggested that operational 
experience may change its views on 
crew needs. Last July. American presi- 
dent Smith said “The facts of the situ- 
ation. are that there is a need for the 
services of a flight engineer, and there 
is no need for the sendees of a third 
pilot. There are two qualified pilots 
on each of the airline planes, and that 
number has been found to be sufficient 
by the Civil Aeronautics Board." 

Smith noted at the time that requir- 
ing flight engineers to be pilots would 
decrease job opportunities for non-pilot 
engineers and increase pilot jobs. 

One industry source estimated that 
it would cost a major airline about $2.5 
million annually to carrv an additional 
pilot. Figure was based on a $5,000 
yearly salary plus fringe benefits, assum- 
ing four crews per jet aircraft, and a 
total of 120 jets in the fleet. 

Eastern advised ALPA that the com- 
pany would afford the third pilot the 
opportunity to train as a flight engi- 
neer in order to provide relief for the 
engineer in flight. The engineer's un- 
ion. however, could-and undoubtedly 
would— refuse to accept such relief. 

The ALPA-Eastcrn agreement pro- 
vides for appointment, within 50 davs 
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of the signing, of a committee to deter- 
mine the specific allocation and duties 
of the third pilots. The committee will 
comprise two Eastern representatives 
and two ALPA members. 

It is to complete its assignment not 
later than 60 days prior to the intro- 
duction of the jets. 

Eastern expected to be back in 100% 
operation today and to inaugurate 
Lockheed Electra service today. Air- 
line was scheduled to have received 
12 of the turboprops by the inaugural 
date. Original plans called for intro- 
duction of Electra service Dec. 1, and 
December timetables were set up ac- 
cordingly. Hie timetables had not 
been distributed at the time of the 
strike, and after service was resumed 
Jan. 2, had to be rushed to stations 
over the system. 

The strike break came suddenly, 
with the cnginecr-Eastern agreement 
finally signed at 11 p.m. New Year’s 
eve. Reports then went out that 
Eastern was flying again, but actually 
there was still a mediation session New- 
Year's day to be gone through with 
the pilots. This ended about 9 p.m. 
Jan. 1 . and meantime a hold had been 
sent out to reservations personnel until 
the agreement was reached. First flights 
next morning out of New York ran 
practically empty but loads began 


building up that afternoon. Eastern es- 
timated it lost $28,842,579 in antici- 
pated operating revenues during the 
strike period Nov. 24-Dec. 50. This 
docs not allow for payments from non- 
struck carriers under the six-airline strike- 
compact (sec below). 

American puts its strike losses, in 
terms of employes' salaries, at $295,000 
daily for the 18.500 non-striking em- 
ployes who had been furloughed by- 
last mid-week. Another 1,000 people 
were due to be furloughed over the 
weekend, most of whom were retained 
to handle year-end tax accounting. Air- 
line retained all its employes until Jan. 
4. Tire strike began Dec. 19. 

American has received a second Boe- 
ing 707-120, but it. along with three 
new Electras and 195 piston aircraft, 
were sitting idle last week dispersed 
among 24 cities across the country. 

Pan American, with actual revenue 
jet operating experience since Oct. 26, 
continues to fly its transatlantic runs 
with supervisory pilots pending negoti- 
ations with ALPA. 

The airline and the union cxpccl to 
resume mediation sessions shortly after 
a holiday break. 

PanAm says that on the basis of its 
operation so far it secs no reason to 
change its views on what jet crew 
complements should be. On the At- 


lantic run, the 707-1 20s carry two duty- 
pilots and a pilot-qualified navigator 
in addition to a mechanic-qualified 
flight engineer. 

On shorter hauls not requiring a 
navigator, PanAm sees two pilots as all 
that arc needed. 

Bitterness between some Eastern 
pilots and flight engineers led to sev- 
eral incidents as the airline resumed 
schedules. One captain reportedly let 
his engineer know that lie was unwel- 
come on a flight and would be per- 
mitted few duties. The engineer 
walked off the plane until matters were 
straightened out. 

Some of the bitterness arose from 
engineers’ acceptance of help from 
teamster boss James Holla, who under- 
wrote a $200,000 loan to the engineers 
from a Washington bank. Two pay- 
ments on this loan had been made by 
last week. 

Unless a break appears in the Ameri- 
can strike, plans to inaugurate jet and 
turboprop service this month will be 
forestalled. The airline had scheduled 
New York-Chicago Electra service Jan. 
25 and New York-Los Angeles 707-120 
service two days later. The shutdown 
also played havoc with American’s ex- 
pansive promotional plans, causing can- 
cellation of promotion tours with each 
aircraft during January. 


Airline Mutual Aid Proposal Goes to CAB 


By Robert H. Cook 

Washington— Member airlines of the 
controversial mutual aid pact and op- 
posing unions last week filed final briefs 
with the Civil Aeronautics Board prior 
to oral arguments this week before 
the full five-member Board. The Board 
is expected to settle the legality of pay- 
ments of excess revenues realised by 
non-striking airlines to strikebound 
members or the agreement. 

Regarded as a showdown between 
airline management and organized 
labor, the pact was signed by American, 
Eastern, Capital. Trans World. Pan 
American and United Air Lines as a de- 
fensive measure against strikes which 
have cost four of the six members an 
estimated $62 million in lost operating 
revenues since October. The agreement 
brought immediate repercussions from 
the International Assn, of Machinists, 
the Air Line Pilots Assn., Might Engi- 
neers International Assn, and the 
Brotherhood of Railway and Steamship 
Clerks. 

Union spokesmen view the mutual 
aid pact as a strikebreaking weapon and 
have threatened industry-wide strikes 
if not disapproved bv the CAB (AW 
Nov. 10, p. 40). 

Indicative of the far-reaching impor- 


tance of the issue and CAB’s desire 
to relieve the current high tension be- 
tween the airlines and unions, was the 
Board's alacrity in calling for briefs and 
an oral argument before its members 
as the expected sole basis for a final 
CAB decision instead of the usual for- 
mal hearing procedures which take 
several months. 

What Board Must Decide 

In arriving at a decision the Board 
must make the following determina- 
tions: 

• Does the agreement violate any ap- 
plicable provisions of the Raihvav Labor 
Act? 

• Will the agreement improve or im- 
pair labor-management relations in the 
industry? 

• Will the agreement cause a restraint 
of trade against non-pact members? 

• What effect will the pact have upon 
the administration of the mail pay pro- 

• What effect will the agreement have 
on government participation in labor- 
management disputes? 

The pact has been in effect since 
Oct. 20. An estimated $5.5 million 
in mutual aid payments have been made 
to strike-bound members. While the 
sums exchanged have been negligible 


in comparison to the lost revenues suf- 
fered by the carriers, the payments have 
helped. Capital Airlines, for example, 
received $2,247,972 from other pact 
signers. The carrier had a projected 
$1.5 million operating profit for Octo- 
ber and November, but the Oct. 11- 
Nov. 22 strike by the International 
Assn, of Machinists resulted in an actual 
operating loss of $2 million for the 
two-month period. Mutual aid dropped 
the company's net loss of $2.6 million 
to an estimated $598,028, although the 
true net loss is nearly S 500,000, reflect- 
ing payments made by Capital to TWA 

In a supplemental filing with the 
Board. Capital pointed out that, while 
the funds helped alleviate its “critical" 
financial position, the company expects 
to suffer substantial long-term losses re- 
sulting from permanent traffic diversion 
to competing carriers and other costs. 
Hard Core of Dispute 

Hard core of dispute between pact 
members and opposing unions centers 
around the proper interpretation of 
recommendations made by presidential 
emergency fact finding boards as a last 
measure to avert strikes under the 
Railway Labor Act. 

Pact members have conditioned en- 
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New Mallory-Sharon 1100° Titanium Alloy 



Now, after 2>/i years of intensive research, Mallory-Sharon 
has developed a new titanium alloy with elevated temperature 
properties far surpassing those of any existing titanium alloys. 

At a temperature of 1000 degrees F., a level of increasing 
importance in the aircraft industry, MST 881 has more than 
twice the creep strength of any existing commercial titanium 
alloy. Even at 1100 degrees F.. MST 881 will have only about 
0.5% deformation at a stress of 25,000 psi. 

What this means in terms of jet engine construction, for 
example, is illustrated above. The weight-saving advantages 
of titanium can now be obtained in additional stages of hot 
Mach 3 engines through use of MST 881. 

Write today for technical data sheet on MST 881. 

MALLORY ^ SHARON 

MALLORY-SHARON METALS CORPORATION • NILES. OHIO 


Note high stress/density ratio o/ MST 881 at 
1000 • F„ compared to MST 821 alloy. 304 and 



actment of the aid agreement to cases 
where union demands may "exceed or 
conflict with presidential emergency' 
hoard recommendations or where strikes 
are in violation of the Railway Labor 
Act. While the joint brief filed by the 
six airlines specifically points out that 
such recommendations are not com- 
pulsory under law, it further observes 
that Congress had intended the findings 
to be a "persuasive” measure command- 
ing "respect" in collective bargaining. 
They also charge that unions have used 
emergency board recommendations as 
a “point of departure” for bargaining. 

On the other hand, unions remain 
adamant in their stand that pact mem- 
bers arc attempting to make such 
findings compulsory 1 and binding on all 
employes and say that the agreement, 
by the nature of its wording, is predi- 
cated on the assumption that labor 
demands will be “extreme and unreason- 
able.” 

Attorneys for the International Assn, 
of Machinists charge that any such 
reasoning is a "fallacy” in light of labor- 
management disputes with the six pact 
airlines between 1946 and 1957 when 
union members accepted presidential 
emergency board recommendations in 
IS instances as against 32 arbitration 
decisions. 

Formation of the pact plan, the 
carriers say, was necessary to correct 
the "imbalance” of power at the bar- 
gaining table since unions have become 
so powerful and unified in their de- 
mands that individually airlines have 
been losing the economic capacity to 
deal with labor on any terms approach- 
ing equality. 

Airline attorneys called attention to 
the variety' of mutual assistance arrange- 
ments between unions in the airline 
industry in answer to labor attempts to 
brand the six member pact as illegal. 
Listing 52 instances of such inter- and 
intra-union aid, including the recent 
offer of a $200,000 loan from the 
International Brotherhood of Teamsters 
to the Flight Engineers International 
Assn, during the Eastern strike, they 
also pointed to the ability of airline 
unions to exert powerful economic- 
pressure through the merged AFL-CIO 
which covers the majority of airline 

Pact signers are firm in the belief 
that their agreement will deter the 
possibility of strikes instead of foment- 
ing industry-wide disputes as suggested 
by opposing unions. 

The carriers also cited an IAM publi- 
cation in its answer to a reader who 
feared that the union’s S2 million strike 
defense fund might mean more strikes. 

Quoting from “The Machinist," the 
joint airline brief said the magazine 
reported: “On the contrary, the execu- 
tive counsel believes that the defense 
fund will mean fewer strikes because 


management knows now that IAM 
proposals at the bargaining table are 
backed by $2 million. Convincing 
management that we are able to finance 
a strike will result in management tak- 
ing our proposals more seriously.” 

Since the pact plan deals only with 
the two points of either "excess” de- 
mands beyond emergency board findings 
or unlawful strikes, airline attorneys 
contend that it is not in violation, but 
rather supports, the purpose of the 
Railway Labor Act. IAM had objected 
that the agreement did constitute a 
violation since American, Pan American 
and United were not involved in labor 
disputes with the union at the time the 
carriers joined the pact. 

On the question of possible further 
government participation in labor-man- 
agement disputes if the CAB approves 
the agreement, the unions emphasized 
the possibility of industry-wide strikes 
which they say might result in govern- 
ment seizure of airline operations as it 
has with railroads in the past. 

CAB, however, has often voiced its 
intention to adhere to a "hands off” 

labor-management dispute, and airline 
attorneys contend that while the agree- 
ment would give the intended effect of 
government participation in such dis- 
putes by inducing greater respect to 
emergency board recommendations, 
both the administration of the pact and 
the conditions of payments would in- 
volve only the carriers themselves. They 
also said they regarded union arguments 
of industry-wide strikes as a “threat” 
and a "flagrant effort" to coerce a gov- 

Union arguments that the agreement 
is a restraint of trade against non-pact 
members were discounted by the airline 
filing which pointed out that the carriers 


were free to join or not. “If thev re- 
main outside the agreement, they do so 
solely bv their own act and decision 
on the basis of a calculation that they 
will make more money by not joining 
than by joining,” the brief said. 

Hughes-TWA Pact 
Approved by CAB 

Washington— Civil Aeronautics Board 
last week modified its order restraining 
business transactions between Hughes 
Tool Co. and Trans World Airlines to 
permit a four-part lease and sales trans- 
action for aircraft and spare parts be- 

Modifieation of CAB’s original order 
issued in 1944 will permit TWA to 
sublease five Lockheed L-1049I4 Con- 
stellations from Hughes and later sell 
to Hughes four L-1049Hs which the 
airline has contracted to purchase from 
Lockheed. 

In addition, the airline will be al- 
lowed to purchase at cost $1,155,143 
worth of spare parts for L-1649A air- 
craft from Hughes, with Hughes also 
guaranteeing an undisclosed TWA ob- 
ligation under a bank loan and condi- 
tional sales contracts. 

TWA told the Board that, while it 
believed Hughes actions as a guarantor 
were not restricted by the 1944 order, 
the carrier wanted CAB to clarify the 

TWA told the Board that terms 
covering the sale and lease of aircraft 
and spare parts involve only the pay- 
ment of rent to Hughes on leased 
planes and reimbursement to cover the 
actual cost of spare parts. Guarantees 
to be supplied by Hughes will not in- 
volve any cost on the part of TWA, 
the carrier said. 
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Preserver of Peace . 



Boosted into space by the fiery thrust of three 
huge rocket engines, the seven-story Atlas inter- 
continental ballistic missile roars upward from 
its Cape Canaveral launching pad. Quickly it 
sheds the frost encrusting the liquid oxygen 
tank and races to its predetermined destination 
in the far reaches of the globe. In its size and 
range and capability, the Air Force Atlas is a 


commentary, for all the world to heed, of the ne- 
cessity to maintain the peace. RC A’s Missile and 
Surface Radar Department has been privileged 
to design and develop ground check-out, launch 
control and cabling equipment as a major sub- 
contractor to Convair (Astronautics) Division 
of General Dynamics Corporation, the Atlas 
prime weapons systems contractor. 
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Cuban Service Restored After Revolution 


By L. L. Doty 

Washington— Airline service to Ha- 
vana, brought to a virtual standstill by 
the collapse of the Batista regime, was 
restored last week with the end of a 
strike that paralyzed Cuban industry 
and communications for five days. 

Only Cubana Airlines operated flights 
to and from Havana's international air- 
port over the five-day period during 
which followers of rebel leader Fidel 
Castro moved cross-country from 
easternmost Oriente Province to occupy 
the Cuban capital. All other carriers 
serving Havana on a scheduled basis 
promptly suspended operations on Jan. 

1 following the abdication of President 
Fulgencio Batista and his supporters. 

First attempts by Pan American 
World Airways to resume service Mon- 
day. following authorization by the 
provisional Urrutia government to start 
flights, were abruptly frustrated by a 
closing of the airport due to “technical 
difficulties.’’ First flights were com- 
pleted without incident, but the carrier 
cancelled the balance of its trips pend- 
ing clarification of the situation. 

No explanation as to the source of 
the “technical difficulties” was given 
the carrier by the new airport manage- 
ment. However, by Tuesday. National 
Airlines, Delta Air Lines and PanAm 
had restored scheduled operations. 

Cubana Airlines cancelled all its 
scheduled service during the revolt but 
conducted daily charter service between 
the U.S. and Cuba with a Lockheed 
Constellation 1049G. The carrier’s 
fleet consists of three 1049Gs. one 
Lockheed L-049, two Viscounts and 
one new Bristol Britannia. 

The first flight was operated from 
Havana to Idlewild on Jan. 1 after the 
pilot, Miguel Rual Cabcza, was report- 
edly forced into the cockpit at gun- 
point by two civilians. Although he 
had originally decided against running 
the risk of a takeoff from the be- 
leaguered airport, Cabcza completed 
the flight with 92 passengers aboard. 

The carrier operated one flight a 
dav for the next four days under char- 
ter to exiled Castro supporters in New 
York. Through arrangement with the 
American Embassy in Havana, the car- 
rier flew U.S. evacuees from Havana 
to New York on the deadhead return 
flights. Most U.S. citizens seeking 
evacuation were transported by steam- 
ship to Miami or Key West. 

Cubana also flew Castro supporters 
from Mexico City to Cuba on one 
flight with its new Bristol Britannia 
turboprop transport. One of the car- 
rier’s Vickers Viscounts was held in 
readiness to pick up Fidel Castro at 


his temporary headquarters in Santiago. 

Castro, however, elected to drive 
across the island at a slow pace, making 
speeches and mopping-up diehard re- 
sistance groups cn route so that the Vis- 
counts were not put into service. 

Delta Air Lines suspended Havana 
operations Dec. 51 and resumed nor- 
mal schedules on Jan. 6. However, 
Delta maintained its Caribbean sched- 
ules without interruption by bypassing 
the Havana stop on all its flights. 

A Delta official told Aviation Week 
that it is being required to train an 
entirely new crew of cargo and baggage 
handlers at its Havana station because 
the original crew, all Batista supporters, 
were forced to evacuate Havana. The 
company is now hiring Castro men to 
handle ground operations. 

Delta, National, Braniff and Pan 
American reported no damage to prop- 
erty either at the airport or in the 
downtown sales offices. Tire airport 
itself was reported to be undamaged. 

However, downtown ticket offices of 
Iberia Air Lines of Spain. KLM, Linea 
Aeropostal Venezolana and Aerolincas 
Argentinas were reported to have been 
sacked by street mobs during the early 
stages of the rebellion. Windows were 
broken, tickets burned, papers de- 
stroyed and office furniture and equip- 
ment were left in shambles. 

Iberia cancelled all its flights in and 
out of Havana and had not restored 
service by late last week. Normally, the 
carrier experiences an approximate 80% 
load factor on its service between 
Madrid and the Caribbean area. How- 
ever, the gradual buildup of revolu- 
tionary activities in Cuba has seriously 
undermined its volume on the route. 

Braniff Airways resumed its twice 
weekly DC-6B service to Havana Wed- 
nesday on its Dallas-1 Iouston-South 


American route. The airline’s Miami 
service to Bogota, Rio dc Janeiro and 
Buenos Aires operates nonstop to Pan- 
ama City en route to South America. 

Clouded in mystery is the fate of 
the Cuban airline. Aerovias "Q,” which 
operates DC-4s and C-46s from Havana 
to Key West. Palm Beach, and Gcrona 
and Veracruz. Mexico. The company's 
president and general manager, Manuel 
Quevado, is reported to be a staunch 
Batista supporter and probably was 
forced to flee the country with others 
loyal to the ex-president. Observers 
close to the aviation industry in Cuba 
feel the airline’s equipment will be con- 
fiscated by the Urrutia government. 

Loss of revenues to the scheduled 
airlines operating into Havana lias been 
substantial. However, most U. S. car- 
riers are confident that tourist traffic 
will rebuild quickly once the political 
situation has become fully stabilized. 

In some instances, traffic throughout 
the entire Caribbean area was affected 
by the Cuban revolt. In addition to 
the marked dip in Iberia's traffic, Delhi 
reports an estimated 50% decline in 
the number of passengers it normally 
carries on its route to Caracas. Load 
factors are at an estimated low of 45%. 

Tourism is ranked second to sugar 
as Cuba's largest industry. Recently, 
it was reported that an estimated 5100 
million would be invested in Cubun 
hotels bv American businessmen dur- 
ing the next five years. 

Most carriers report that traffic was 
“fairly" good until the New Year’s Day 
rebellion. They admit, however, that 
a large part of this traffic consisted of 
business and government travel and 
that the threat of an open revolt had 
forced a majority of potential American 
tourists “to shy away from Havana and 
to seek recreation elsewhere." 



Second Convair 880 Starts Static Tests 


Second Convair 880 jet transport has been equipped with tension pads for start of nine- 
month structural test program at San Diego, Calif. Aircraft also is fitted with metal fuselage 
straps; simulated flight loads will be applied by attaching whifflctrccs to pads and straps to 
flex wings and fuselage. Seven more 880s now arc in major assembly. 
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Probe of International Operations Planned 


By Katherine Johnsen 

Washington— The House Commerce 
Committee plans a comprehensive in- 
vestigation of international airline 
transportation during the new session 
of Congress which opened last week. 

A report by the committee’s Legisla- 
tive Oversight Subcommittee specified 
these aspects for study: international 
rates and routes, including route nego- 
tiations; comparative safety of U.S. and 
foreign air carriers; the keeping of 
statistics by international organizations 
and their adequacy for ratemaking, 
safety and other regulator)- purposes; 
reasons for the declining percentage of 
participation by U. S. carriers in inter- 
national air traffic. 

Tire subcommittee headed by Rep. 
Oren Harris (D.-Ark.), who is also 
chairman of the full Commerce Com- 
mittee, also proposed: 

• That the President be banned by law 
from selecting the carrier to operate 
an international route, lire President 
could, within 90 days, veto a decision 
by the Civil Aeronautics Board only 
for "overriding reasons of foreign 
policy or national security." The Board 
would then reopen the proceeding. 
(The White House threatened to veto 
similar legislation passed by the Senate 
several years ago.) 

• That CAB have the same authority to 
regulate property and passengers in 
foreign transportation that it has in the 
domestic field. 

• That CAB use its present authority 
to audit the records and use its sub- 
poena powers, if necessai). to obtain 
"all information possible" on the man- 
agement and operations of U. S. interna- 
tional airlines. 

• That, so far as possible, details on 
international negotiations be made 
public. "Requests by foreign countries 
for limitations on the frequency of our 
foreign flights and other efforts to 
restrict operations of our air earners 
are matters that the public should know 
about,” the subcommittee declared. 
Recommended Legislation 

Legislation recommended by the 
subcommittee to eliminate “influence 
peddling" and promote fair and efficient 
administration by CAB— and all other 
regulatory agencies— would include these 

• Prohibit “ex parte” or ’‘extra record" 
presentations to CAB members or per- 
sonnel aimed at influencing a decision, 
with civil and criminal penalties for 
participants in violations, including any 
person who might "aid or abet" the 
unauthorized presentation. 

• Make public any presentation by a 


member of Congress or the executive 
branch on a CAB proceeding. If the 
presentation is by telephone or in con- 

tlie content would be made part of the 
public record. 

• Make public any communications be- 
tween CAB members and personnel 
concerning a case which is being de- 
cided upon the record established dur- 
ing open hearings. 

• Any communication between CAB 
members or employes on any matter 
pending before the Board would be 
made part of the Board's permanent 
official file. 

• Provide civil and criminal penalties 
for an unauthorized “leak" of any CAB 

• Require the Board to grant or deny 
any motion in a proceeding within 60 
days after its conclusion. Harris com- 
mented that current delavs in decision- 
making invite parties to use pressure and 
influence tactics. 


BEA Orders Rotodynes 

London— British European Airways 
plans to place an initial order for six 
improved versions of the Faircv Roto- 
dyne VTOL airliner with Faircy Avia- 
tion Co. Firm contract is subject to 

rZ"™ 

BEA operational requirements. 

In making the announcement. BEA 
chairman Lord Douglas of Kirk Ide did 
not detail the requirements. He specified 
only two of the “many technical prob- 
lems still to be solved —silencing the 

BEA would require a larger aircraft 
than the present 48-passcnger Rotodync 
prototype— probably on the order of 
about 60 passengers. That wonld mean 
more powerful engines than the present 

known to be considering substitution of 
the Rolls-Royce Tyne. 


Lord Douglas said BEA foresaw an 
eventual requirement of up to 20 Roto- 
dyncs for shorter cross-channel and do- 



strengthen Fairey’s hands in its sales 
efforts abroad. So far onlv one airline— 
Okanagan Helicopters of Canada-has 
placed a firm order, and that for just 
one aircraft. Kaman Aircraft Corp., 
Bloomfield. Conn., is the U. S. licensee. 
Hie BEA order may also spend deci- 

to Rotodync development. 


• Provide for election of the CAB 
chairman by Board members— rather 
than by appointment by the President 
—for a maximum period of three years. 

• Permit the President to remove a 
Board member only for "neglect of 
duty" or “malfeasance in office.” At 
present, the President also may remove 
a member for "inefficiency”. 

• Require that each decision or opinion 
be prepared by a Board member or 
tinder his personal direction. “Care 
should be taken ... to rotate this re- 
sponsibility ... so that every member is 
designated to prepare opinions in all 
types of eases and to avoid specializa- 
tion by individual members,” the sub- 
committee said. 

Administrative and civil sanctions, as 
well as criminal penalties, should be 
provided for violations of the recom- 
mended laws, as well as other Board 
rules and regulations, the subcommittee 
said, commenting: “Violators presently 
know that they can keep the fruits of 
their violations and go scot free because 
the drastic nature of existing sanctions 
prevents their effective application or 
because the cumbersome procedure for 
enforcing existing penalties makes them 
of no practical effect.” 

Congressional Inquiry 
In addition to the international air- 
line investigation, the Commerce sub- 
committee also marked down these 
aspects of CAB operations for congrcs- 

• Whether investigations have been 
sufficiently thorough or whether the 
Board has relied too heavily upon in- 
formation from applicants and compet- 
ing interests. 

• Whether there are variations in the 
application of standards or criteria in 

policing functions, or whether there is 
discriminatory enforcement of statutes 
or regulations. 

• Whether further measures are neces- 
sary to strengthen the independence of 
CAB. its chairman and members. 

• Whether CAB budget requests and 
legislative requests should be exempted 
from review by the Budget Bureau. 

• Whether steps are needed to improve 
the quality of examiners, their opinions 
and recommended decisions and the 
quality of Board decisions and opinions. 

• Whether excessive paperwork, ex- 
pense and delay in proceedings can be 
eliminated. 

• Whether reprisals arc ever taken 
against persons or companies who chal- 
lenge CAB actions. 

• Whether examiner assignments arc 
made “with view to ensuring a prede- 
termined result”. 
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Talk about a packaging job! 


v» ^°* ir ta kes a bare engine and adds up to five thousand Rohr- 

built parts to provide complete power units for most of 
America’s leading airliners (such as the beautiful Convair 880 jetliner shown above.) 


These complex jet pods represent but one of the many kinds of aircraft parts designed 
and built by Rohr for such famous airplane builders as Boeing, Convair, Douglas, 
Lockheed, McDonnell, and North American. 




FAA Issues Report 
On AMR Projects 

Washington— Progress report on the 
506 projects and tasks established by 
Airways Modernization Board during its 
M months of existence and prior to 
Nov. 1 when AMB was designated to 
become the Research and Development 
Bureau of the new federal Aviation 
Agency, has been issued by FAA. 

The report discloses that more than 
100 projects and tasks arc already under 
way with private industry and govern- 
ment agencies under contracts totaling 
more than S21 million. Sixteen of the 
projects have been completed. The Re- 
search and Development Bureau plans 
to obligate another $21 million during 
the current fiscal year. 

As of Oct. 51." AMB had a total of 
561 civilian and military personnel. 175 
of them located at the National Avia- 
tion Facilities Experimental Center 
(NAFEC) in Atlantic City. X. J. Ap- 
proximately half of the staff has scien- 
tific or engineering background, the 
other 50% had air traffic control opera- 
tional experience, the report says. 

Projects and tasks the Research & 
Development Bureau plans to launch in 
the near future include: 

• Ground-based takeoff monitor to de- 
termine whether takeoff will be suc- 
cessful and provide a warning if an 
abort is necessary will be investigated 
as well as airborne type monitors which 
can be carried by individual aircraft 
(AW June 25, p. 65; July 28, p. 77). 

• Ground-based direction finder that 
will permit almost instantaneous de- 
termination of airplane azimuth (bear- 
ing) and possibly altitude from pilot 
voice transmissions will be procured 
during the current fiscal year with de- 
livery planned for June, 1960. 



STATUS report on all Federal Aviation Agency research and dcvclopment^projccts is sum 
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in Precision Machining — meet a man who gets results 



Picking up a spare or machining a part 

accuracy typifies this General Mills craftsman 

Meet Tom Nelson, bowling enthusiast and General Mills’ machinist with 12 
years experience. At the bowling alley or at the plant, Tom’s physical and mental 
capabilities make him an outstanding performer. 

Like our other precision craftsmen, Tom works to extremely close tolerances. 
We’ve equipped him with the tools — lathes, mills, drills, grinders and many 
special purpose machines built to our specifications — to make close tolerance 
manufacturing a routine procedure. And we back his output with strict quality 
control to make doubly sure only perfect parts go into assembly. 

Complementing our precision manufacturing facility are well staffed research 
and engineering laboratories. Together, Research, Engineering and Manufactur- 
ing work as a team to provide complete military systems and subsystems services. 
WORTH SENDING FOR— new fact-packed booklet tells about the many ways we 
serve industry and the military. Send for your copy today. Address Dept. AF-12. 


MECHANICAL DIVISION 
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SHORTLINES 


► Amsterdam’s Schiphol Airport is ac- 
celerating construction of its 11.000 ft. 
runway to meet a completion date of 
early I960 when KLM Royal Dutch 
Airlines will receive its first Douglas 
DC-8 jet transports. The new runway 
will be 150 ft. wide with an additional 
50 ft. surfaced shoulder on either side 
of the runway. Schiphol’s parking apron 
also is being enlarged and strengthened 
to accommodate the heavier jet aircraft, 
with the present 150,000 sq. ft. area 
capable of accommodating 24 aircraft 
being enlarged to accommodate 32 air- 
craft, including six jet airliners. 

► Australian government is expected to 
formulate a new aviation policy for the 
territory of New Guinea. Main feature 
expected is a permit for Ansett-ANA to 
compete with Qantas and provide serv- 
ice from Australia to Port Moresby and 
Lae on New Guinea. Tire government 
also has been asked to study the ques- 
tion of subsidies for some of the New 
Guinea service. 

► British Overseas Airways Corp. hopes 
to be first with round-the-world turbo- 
jet and turboprop service. BOAC 
hopes to initiate new schedules in the 
spring, subject to approval from various 
governments. Proposals include twicc- 
wceklv westward Bristol Britannia serv- 
ice from London to Tokyo and Hong 
Kong, via New York, San Francisco, 
Honolulu and Wake Island, and de 
Havilland Comet 4 service on a five 
(lights per week basis castbound from 
London to Hong Kong and Tokyo. 
During the summer, BOAC hopes to 
add two flights by Comet 4s to Bahrein, 
Bombay, Colombo, Singapore, Hong 
Kong and Tokyo, making daily service. 
Towards the end of 1959, Comet 4s 
will take over London-Sydncv and Lon- 
don-Johannesburg routes. 

► Icelandic Airlines reports a 28.2% 
increase in 195S for passengers carried 
over 1957. The transatlantic carrier 
savs it had a 92.8% booking on all its 
flights in December, a 15.5% rise over 
the same month in 1957. The company 
reported 69,314,000 passenger miles 
flown during 1958. 

► Southeast Airlines, of Kingsport. 
Tenti., has purchased two Convair 240 
aircraft from Frederick B. Ayer & Asso- 
ciates, Inc., of New York. Southeast 
paid some S 500,000 for the two craft 
and took an option to purchase two 
more at the same price. Southeast oper- 

six 21-passenger Douglas DC-3s. It 
plans to sell two DC-3s, replacing them 
with the Convairs. 


AIRLINE OBSERVER 

► Air traffic tieups over the holiday period were held to a minimum. Air 
Transport Assn, this year received no complaints from member airlines— 
a marked contrast to previous years when a large volume of protests against 
the air traffic control system flooded the ATA. Reduced traffic as a result 
of Eastern and American strikes eased the situation, but most airline officials 
concede the over-all air traffic control system is operating more efficiently 
than ever before. Long-range radar has increased system capacity and air 
traffic controller complements arc up to full strength although the experience 
level still hovers in the 40% area. 

► Watch for legal interpretation within 30 days by the Civil Aeronautics 
Board's general counsel on Qantas Empire Airways’ bid to carry local inter- 
national traffic between San Francisco and New York. Decision as to 
whether the Qantas petition constitutes cabotage or Fifth Freedom traffic 
(AW Oct. 20, p. 46) has been delayed as result of the heavy workload in 
the general counsel's office. 

► Civil Aeronautics Board has adopted a regulation requiring an electro- 
cardiographic examination of the heart for first-class medical certificates for 
pilots over 35 years of age. Pilots over 40 will be required to take the exam- 
ination annually. In adopting the rule, which will become effective July 1, 
the Board anticipated an increase in the number of deaths in the cockpit 
due to heart attacks as the "mean age of the pilot population increases.” 

► First flight of the Vickers Vanguard, scheduled a few days before Christ- 
mas, was postponed when one of its four Rolls-Royce Tyne engines began 
running rough. All four engines were removed and tom down at the factory 
where the trouble was found to be only a small piece of brazing metal in the 
oil system of the rough running engine. No modifications are necessary but 
engines will need at least a week for reassembly to bring the airplane back to 
preflight status. 

► CSA, Czechoslovakian airlines, reports it transported 1,500 passengers daily 
on its domestic routes during 1958. The Czech carrier also says it will intro- 
duce the Russian-built 11-18 is on its routes during 1959. Airport improve- 
ments planned for this year include a new airport at Ostrava and a two and 
one-half mile runway at the airport in Brno. Prague's airport which now 
has a one and one-half mile strip will have a second runway two miles long 
before the end of the year. 

► Authorization for local service and Hawaiian territorial carriers to exchange 
advertising for air transportation has been extended to Jan. 1, 1960, by the 
Civil Aeronautics Board. During 1958, carriers signed 1,200 advertising- 
exchange agreements with a value in excess of SI million. 

► Air Transport Command reunion is scheduled for March 6 at the Waldorf- 
Astoria Hotel in New York. Reunion committee consists of American Air- 
lines president C. R. Smith, Northeast Airlines president James Austin and 
General Dynamics executive vice president Earl Johnson. Arrangements 
are being handled by R. Caverly who can be contacted at the Waldorf- 
Astoria. 

► Weather division has been created by the Federal Aviation Agency in a 
move to modernize the national aviation weather system. The new division, 
to be a part of the Research and Development Bureau of the FAA, will be 
headed by Newton A. Lieurance, former director of the Weather Bureau's 
Aviation Weather Services. 

► International Air Transport Assn. Traffic Conference in Paris has been 
postponed from Jan. 20 to Feb. 16. Reason for the postponement is the 
desire of some carriers for more time to prepare material for the meeting 
which now represents a last ditch attempt to resolve the jet surcharge issue 
and prevent an open rate situation on the North Atlantic routes. 
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® 9% Nickel Alloy Steel 

for the world’s coldest applications 
down to -320°F 


Nothing gets much colder than liquid nitrogen, which 
exists at temperatures of minus 320° F and below. At 
such temperatures, most container materials get brittle 
— lose their toughness. 

To meet the need for an economical material that can 
be used for low-temperature pressure vessels, U. S. Steel 
is making an alloy steel containing 9% nickel. This steel 
is stronger, tougher and less expensive than other metals 
used for handling liquefied gases such as methane, oxy- 
gen, and nitrogen. For test purposes, plates in thicknesses 
of A and 'A inch are ready for immediate delivery. 
Sheet sizes and heavier plates, as well as structural 
shapes, bars, and semi-finished products, are also avail- 
able upon inquiry. 

Higher Strength. USS 9% Nickel Steel can be fur- 
nished to meet all requirements of ASTM Specification 
A-353, Grades A or B. The ASME Boiler and Pressure 
Vessel Code allows a maximum working stress of 22,500 
psi for 9% Nickel Steel. This is about 17% higher than 
allowed for other metals used for this purpose. 


Greater T oughness. The toughness of 9% NickelSteel 
has been well established in drop tests of actual vessels 
containing liquid nitrogen at minus 320° F. Charpy 
keyhole-notch impact values have been observed to be 
as high as from 31 to 38 ft.-lbs. at minus 320° F, from 
73 to 84 ft.-lbs. at room temperature. 

Weldability. Joints of 100% efficiency are possible 
with either manual or automatic welding in the inert gas 
metal-arc process. Suitable welding rods are available. 

Weight Reduction. Greater strength permits USS 9% 
Nickel Steel to be used in thinner sections with substan- 
tial weight reduction This is important for stationary 
storage and shipboard storage tanks for methane — and 
for other severe low-temperature storage applications. 

Lower Costs. The steel itself costs less than competing 
materials by about 40% —and products such as tanks 
and heads can be made stronger with less material. 

We urge you to consider USS 9% Nickel Steel for 
better, less expensive low-temperature vessels. 





United States Steel 



...reporting for aircraft duty 
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For fuller information or well-grounded advice on 
specific applications, get in touch with your General 
Electric x-ray representative. Catalogs and other data 
on any of these products are available by writing us 
directly. X-Ray Department, General Electric Com- 
pany, Milwaukee 1, Wis., Rm. WA-14. 


Tigress Is Our Most Important Product 
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HEART of the X-15 inertial flight data/instniment system is a four-gimbal gyro stabilized platform made by Sperry Gyroscope (left). 
Cockpit instruments for the X-15 (right) show, left to right, velocity, rate of climb, and altitude— all obtained from inertial data. 


X-15 Flight System Shows All Attitudes 


By Philip J. Klass 

Great Neck, N. Y.— First all-attitude 
inertial flight data instrument system, 
which will guide the North American 
X-l 5 pilot during his fringe-of-space 
probes, has been delivered by Sperry 
Gyroscope Co. 

The X-15 system is a forerunner of 
the inertial type instrumentation that 
will be required for space probes at alti- 
tudes where pressure-type instruments 
cannot be used to indicate vehicle alti- 
tude and speed, and where high-G 
maneuvers make conventional gyro- 
scopic attitude indicators inadequate. 


Heart of the new X-l 5 system is what 
amounts to an inertial guidance sys- 
tem, although present plans do not call 
for its use to indicate the X-I5's posi- 
tion to the pilot. This will be done by 
means of ground-based tracking radars. 
The Sperry system will measure accelera- 
tions of the X-15 about three ortho- 
gonal axes, compute and convert these 
into airplane altitude, velocity and rate- 
of-climb. 

Gyro-stabilized platform upon which 
the three accelerometers are mounted 
also serves to provide pilot with head- 
ing, pitch and roll attitude information. 
Latter is displayed on an integrated all- 


attitude indicator being developed by 
Lear, Inc. 

Sperry X-15 system weighs approxi- 
mately 1 50 lb., including gyro-stabilized 
platform, associated computers, ampli- 
fiers. and three cockpit indicators, ac- 
cording to Robert Garbarini, engineer- 
ing manager at Sperry's nearby Carle 
Place (N. Y.) facility. The figure does 
not include weight of the control panel 
carried in the Boeing B-52 from which 
the X-15 will be launched. A control 
panel is used to calibrate X-15 instru- 
mentation and monitor its performance 
prior to release. 

'lire three accelerometers each nieas- 
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high reliability . . . extreme compactness . . . 


NEW SANBORN 

850 

6- & 8-CHANNEL DIRECT WRITING SYSTEM 


If you want a practical direct writing system for straight- 
forward recording in the range from DC to 100 cps — such as 
computer readout, telemetry recording — look what the new 
Sanborn "850" offers in compactness, reliability and operating 

supply, plus an 8-channel flush-front recorder package con- 
taining power amplifiers and power supply at rear, occupy 
only 24 K' of “850” panel space. 


IN RELIABILITY, “850” features include fully transistor- 
ised power amplifiers and power supply . . . rugged gal- 
vanometers with low impedance, high current, enclosed coil 
assemblies and velocity feedback damping . . . JAN com- 
ponents wherever practical, such as M1L-T-27 hermetically 
sealed power transformers, MIL-approved electrolytics in 
power supplies, etc. . . . forced filtered air cooling for stable 
operation. 
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ALL-ATTITUDE stabilizer for the X-15 inertial system is fully assembled in its 12 x 18 in. 
case. Unit weighs 55 lb., contains its own amplifiers, power supplies and heat exchanger. 


lire acceleration of the X-15 in one of 
three directions, i.e. north-south, cast- 
west and up-down. Accelerometer sig- 
nals are integrated once to give corre- 
sponding X-15 velocity signals. These 
are then combined (square root of the 
sum of the squares) to give total vehicle 
velocity along its flight path which is 
shown on pilot’s cockpit instrument. 

Ratc-of-climb signal for cockpit indi- 
cator comes directly from integrator for 
the up-down axis accelerometer, whose 
output is proportional to vehicle vertical 
velocity. 

Altitude is obtained by a double inte- 
gration of up-down axis accelerometer 
signal which gives total vehicle displace- 
ment in an up-down direction. This is 
measured from the instant of launch, 
then automatically and continuously 
added to altitude of X-l 5 at instant of 
launch from the B-52. The latter is ac- 
curately determined by means of 
ground-based radar and airborne baro- 
metric sensors in the B-52 and preset 
into Sperry's X-15 system prior to 
launch. 

In computing X-l 5 flight data, Sperry 


automatically introduces nccessarv cor- 
rections to compensate for Coriolis Ef- 
fect. vehicle motion relative to the 
earth and for change in value of “G” as 
X-15 changes altitude. 

Stabilized Platform 

The gyro-stabilized platform is 
Schuler-tuned (84-mill, pendulum) so 
that it continuously maintains itself 
aligned to the local vertical. The plat- 
form itself has four independent 
gimbals which permit unlimited ma- 
neuvering of vehicle about all three 
axes. Platform uses three integrating 
IllG-5 gyros and can maintain its at- 
titude under aircraft maneuvering rates 
up to 4.000 deg. sec. in yaw. or up to 
2,500 deg./sec. in pitch and roll, ac- 
cording to Nathan White, section en- 
gineer in charge of the X-l 5 project. 

Stabilized platform weighs 55 lb., 
including 10 amplifiers required for 
stabilization, torqueing of three inte- 
grating gyros, and for amplification of 
signals from three linear accelerometers. 
All amplifiers are completely transistor- 
ized. except for three tubes in the am- 
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NEW KLYSTRON 
DELIVERS 

10 MEGAWATTS (minimum!) 


The newest member of Litton Industries’ 
klystron family is indeed a big brother. It 
specs at 10 MW peak output power at an 
average of 15 KW. Now in production for a 
major early warning radar system network, 
this klystron promises to equal the perform- 
ance and reliability record of its predeces- 
sors. Litton Industries’ generic klystron, the 
2.5 MW L-3035, has delivered full perform- 
ance for over 5,000 hours. The average life 
expectancy is now approaching 3,000 hours 
and increasing daily. 

Other members of our L-band family, rating 
at4MW and 5 MW, form the backbone of an 
expanding linear accelerator activity with 
their long pulse performance and low cost 
per operating hour. These units have been 
successfully operated at pulse length up to 
30 microseconds. The technical problems 
associated with operation at much longer 
pulse length are well in hand. 

The long life obtained in these tubes guar- 
antees low cost per operating hour combined 


with low initial cost, thus placing linear 
accelerators within reach of many new users. 
New developments now approaching produc- 
tion include tubes with broad band opera- 
tion, instead of tunable operation and 
modulating anodes. These developments will 
provide major improvements in systems 
where electronic tuning and shaped pulses 
are important. 

The performance of our L-band klystron 
family has made Litton Industries the lead- 
ing supplier q f high powered klystrons in 
this range. Soon comparable families at 
other frequencies will enhance the reputa- 
tion gained at L-band. 

For your present needs, whatever your 
L-band requirements for high power, be they 
radar, linear acceleration, or others, Litton 
Industries is the supplier. For your future 
needs, it’s best to get our thinking early in 
your planning. Write to Litton Industries, 
Electron Tube Division, Office A2, 960 
Industrial Road, San Carlos, California. 


LITTON INDUSTRIES Electron Tube Division 

MAGNETRONS • KLYSTRONS • CARCINOTRONS • TRAVELINC WAVE TUBES 



phficrs which demodulate signals from 
capacitance-typc signal pick-offs used in 
the accelerometers. (These could be 
completely transistorized today, but at 
the time program was launched it was 
decided to stick with tubes to avoid 
program delay.) 

All the platform amplifiers are 
mounted on gimbals within the device. 
This makes the stabilized platform a 
complete operating entity without need 
for external black boxes, and greatly 
reduces the number of slip rings re- 
quired to bring signals in ancl out of the 
platform. White points out. 

To achieve the high stabilization per- 
formance required for the X-l i. Sperry 
uses d.c. torque motors to maintain 
platform gimbals in proper alignment, 
rather than using conventional servo 
motors and associated gearing, with 
their higher inertia, White says. 
Structural Rigidity 

Considerable effort has gone into as- 
suring structural rigidity of the plat- 
form gimbals to enable system to with- 
stand anticipated high-G vibration and 
shock. Ginibal bearings are preloaded 
to I 50 lb. to prevent mass shift under 
high Gs. 

Sensitivity of the accelerometers used 
to measure X-l 5 accelerations is better 
Ilian 0.000 lCs. and their accuracv is 
of the order of 0.00 1G without recali- 
bration. the companv savs. 

Cooling of the platform and its in- 
ternal amplifiers is accomplished by 
means of an external case, consisting of 
two concentric shells through which 
tooling air and nitrogen are passed. 
Internal blower circulates air inside the 
inner shell to transfer heat to the case. 

X-l 5 system calculations are made bv 
d.c. analog computers. Integration is 
accomplished by means of motor-driven 
tachometer generators whose output is 



We already know of the curious phenomenon associated with 
high altitude flight which jet pilots call “break-off" — that 
point in space where reality fades and the mind runs 
away to delusions of grandeur. 

But what of the body — the heart, for example ; how will 
it react to the stresses of space . . . like the absence of 
gravity or the overpowering exhilaration of flight, or. ..just 
the unknown ? Might the heart too, like the mind, be overcome 
and run away — fibrillate, flutter uselessly and . . . fail ? 
Knowledge such as this is essential to space conquest. 
Knowledge not only of the mind and heart — but of other 
organs as well. Accumulating this vital data in space and 
transmitting it back to earth is one of the functions 
of Gulton Medical Electronics. 

With sensing devices and related electronic equipment 
already developed by Gulton, various physiological 
parameters can be continuously measured and data 
immediately telemetered to earth. 

Cardiac status, for example, can be closely gauged thousands 
of miles out in space through such checks as blood 
pressure, pulse rate, peripheral temperatures, breathing 
rate and electrocardiogram. 

Gulton is able now to otter existing or develop entirely new 
coordinated systems for processing such data — from primary 
sensing device through to readout. Write us for informative 
Medical Electronics Booklet. 


VIBRO-CERAMICS DIVISION 

Gulton Industries, Inc. 
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FAR-REACHING EXTENSION 

FROM LIMITED ACTUATOR SPACE 


THIS COMPACT MULTI- 
EXTENDING b/b SCREW 



TO BJ4 TIMES ITS RETRACTED LENGTH 


Now Saginaw supplies the answe 
actuator space problems with the A 
Screw! Utilizing Saginaw's time-p 
principle in multiple telescoping 
Extending b/b Screw conquers o< 
designers have been seeking to 
Here's why: 

/ UNIT EXTENDS in a ratio 


to your most difficult 
jlti-Extending Saginaw 
aved recirculating ball 
sections, the Multi- 


f 2.5 to 1, p 


length of t 

g FAR GREATER LOAD CAPACITY than any oth 
g FAR MORE PRACTICAL AND TROUBLE-FREE th. 


• OVER 90% EFFICIENCY • REQUIRES UP TO 4/5 LESS 
TORQUE than acme screws • LESS DRAIN on power 
supply • CONSERVES SPACE AND WEIGHT • OPERATES 
DEPENDABLY at extreme temperatures • PERFECT 
FUNCTIONING with only initial lubrication 



USED ON THE COUNTRY'S MOS1 
MODERN AIRCRAFT — Multi-Extending 
b/b Screw wing flap actuators being in. 
stalled on the new Lockheed Electro. 
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WORLD’S MOST EFFICIENT ACTUATION DEVICE 
SAGINAW STEERING GEAR DIVISION, GENERAL MOTORS CORPORATION . SAGINAW, MICHIGAN 



balanced against the accelerometer sig- 
nals. In this way, tachometer generator 
velocity is proportional to acceleration 
signal, and its total rotation angle (as 
measured bv multi-turn potentiometer 
and synchro) is the integral of vehicle 
acceleration, or velocity. Ultra-precision 
tachometer generators used have ac- 
curacy of 0.01%, Garbarini says. 

Because the X-l ; platform is Schuler- 
tuned. two sets of integrators arc re- 
quired for each of the three axes. Three 
velocity integrators with associated cir- 
cuitry arc packaged together, while the 
three position integrators and circuitry 
arc also packaged as a group, to simplify 
check-out and maintenance. 

Acceleration corrections and earth 
rate computations are accomplished 
passively by means of resistor networks 
and potentiometers. All a.c. to d.c. 
power supplies for the computer are 
packaged within the device. Computer 
weighs approximately 76 lb. 

In use. an AN/APN-81 Doppler 
radar carried aboard the launching 15-52 
will provide accurate ground-speed data 
which is used to calibrate and monitor 
performance of the inertial system's 
velocity integrators prior to X-l 5 
launch. Doppler radar signals also pro- 
vide damping for Schuler tuning of the 
stabilized platform during this period. 

Sperry expects the platform to main- 
tain alignment to local vertical to an 
accuracy of within one minute of arc. 

A control panel in the B-52 enables 
the operator to continuously monitor 
performance of the inertial system prior 
to X-l 5 launch and to preset required 
calibration through umbilical cord. 

Sperry system was developed under 
sponsorship of Wright Air Develop- 
ment Center’s Flight Control Labora- 



Plastic Tie 


made of nylon base Moldarta material, rc- 

nf wires by 30%. Ratchet-arrangement 
makes tic self-adjusting for wide range of 
bundle diameters. Material is said to be 
fungus 3iid moisture resistant. Special plicr 
also has been developed for installing, tight- 
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winch... 

with a 3~torv capacity 



© CARRYING HANDLE ©CLUTCH © CABLE ANCHOR FITTING 

©DRUM COVER ©HAND CRANK ADAPTER ® LIMIT SWITCH CONNECTOR 

© ANTI-FOULING ROLLER © MOTOR PULL-OUT HANDLE © REEL-IN LIMIT SWITCH 

© BRAKE © MOTOR ® LIMIT SWITCH BUMPER 

This light self-powered winch with a 6,000 lb. lifting capacity is a new 
addition to the All American lightweight winch family. Powered by a 
fully enclosed 400 cycle motor, the Model 61-MI winch is small enough, 
light enough at less than 50 pounds to be carried about ... big enough 
for countless airborne, flight line and maintenance jobs. 

Flexibility is a basic part of the design. Variations permit many load- 
speed combinations. 28 Volt DC or hydraulic drives can be substituted. 
Unit can be flange, base or suspension mounted — winches can be used 
in multiples from a single control head, also available from AAE. 

The AAE Model 61-MI is ideally suited for all these jobs: 

Aircraft engine installation, changing • Transport cargo handling 
Bomb loading • Ammunition handling • Helicopter applications 
In-flight cargo handling, rescue, towing, and many others. 

Standard specifications: 

Cable Load — 6000 lbs. • Reel-in Rate — 10'/ min. 

Ultimate Load — 14,500 lbs. 

Designed and built to meet MIL-E-5272A 
To get all the facts on the Model 61-MI lightweight winch, including 
life and duty cycles for your specific application, write to: 


AMB 



ENGINEERING COMPANY 

RESEARCH • DESIGN ■ MANUFACTURE 
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2,000 watts 
of power... 

2,000 miles up 


Hoffman solar cells -lasting thousands of years- convert sunlight into electricity 
to supply power for satellites and space vehicles during entire orbital life. 

How much electrical power do you need to run a satellite’s transmitter or instrumen- 
tation system, or furnish operating power for a manned space station? 5 milliwatts? 
2,000 watts? Whatever power you'll need up there— out of reach of conventional 
energy sources— you'll be able to get . . . direct from the sun! 

Solar energy converters, capable of delivering 2,000 watts or more, are now feasible 
as power sources for inaccessible and remote places. 

Hoffman silicon solar cells, used in these converters, are the most practical and effi- 
cient means yet developed for converting solar energy into electricity. Already proved 
in the U. S. Navy's Vanguard satellite, Hoffman solar cells will continue to power its 
radio transmitter as long as it orbits the earth. 

Hoffman Electronics (!) 

CORPORATION 

HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7, California 



Silicon solar cells — by Hoffman— the key to today's and tomorrow’s problem of power ir 


Army to Evaluate Bell Helicopter ILS 



By Craig Lewis 

Ft. Worth-Helicopter instrument 
landing system designed by Bell Heli- 
copter Corp. for use in remote areas 
will be evaluated by the U. S. Army as 
a means of giving its helicopters instru- 
ment flight capability in all visibility 
conditions. 

Using a portable ground beacon for 
remote area landings, the Bell system 
could provide interim instrument flight 
capability for helicopters until the 
Army-Navy Instrument Program comes 
up with a completely self-contained sys- 
tem, perhaps by 1%5, company officials 

Helicopters are currently short on 
blind flying capability. They have the 
flight capability to do it. but not the 
instrumentation. The few machines 
equipped with ILS must use fixed fa- 
cilities. and although hyperbolic naviga- 
tion systems like Decca can be set up in 
remote areas, they still involve fixed 
towers. ANIP will solve the problem 
eventually with its ultimate system, but 
something is needed to fill the gap. 

Bell Remote Area Instrument Land- 
ing System (RAILS) is designed to use 
hardware and techniques now available 
to fill that gap. Microwave RAILS was 
the center of discussion at a symposium 
sponsored here recently by Army Elec- 
tronic Proving Ground, and the system 
is scheduled for its first flight next 
July. 

Simplified Display 

Under Army contract. Bell is inte- 
grating its RAILS system with a new. 
simplified pilot information displav and 
instrument panel and with other flight 
and navigation gear that comes with a 
government furnished Sikorsky I I 'd 
helicopter. Hie goal is complete "black 
bubble” operation in which a pilot can 
take off. climb, fly to his destination, 
hover and land on instruments. The 
system can also probably be used by the 
smaller fixed wing aircraft in remote 

Bell has tried to use familiar instru- 
ment symbols and standard flight tech- 
niques wherever possible, according to 
chief electronic development engineer 
Harry Mitchell, but some new symbols 
and techniques will be used where they 
are demonstrably better than familiar 
types. Capability of the system will be 
all-visibility rather than afl-wcathcr be- 
cause such problems as icing and turbu- 
lence are not yet solved. System is 
planned for operation without a copilot. 

Starting point of the system design 
was the RAILS component, since land- 
ing a helicopter on instruments in a 
remote area is the most difficult part 


of the job. Bell does the job by packag- 
ing all equipment but a small beacon 
in the machine to make the system as 
easv to use as possible. Complete svs- 
tem will add SO lb. to the weight of 
the helicopter. 

Beacon is a battery-operated micro- 
wave transponder that is dormant until 
queried by a pilot. It then provides the 
airborne equipment with the signal it 
needs to make an instrument approach 
and touch down. The beacon can be 
spotted in a remote area in a number 
of ways, including positioning by 
ground troops. A man on the ground 
can talk to a helicopter through the 
beacon once the machine flics within 
its 10 mi. range, and the ground ob- 
server can describe terrain features to 
the pilot coming into the area blind. 
Traffic Control 

Right now. the beacon can handle 
two helicopters at once, and ultimately 
it will handle up to 10. Capability for 
controlling traffic in the beacon area is 
a refinement that will come later. 
Standard beacon is designed for two 
days of steady use and weighs about 1 i 
lb. A lighter rescue version with a life 
of about six hours is planned as is an- 
other model that can be hooked into an 
auxiliary power unit. 

After the ground beacon has been 
queried by a pilot, it shuts off in a set 
length of time if the helicopter leaves 
the area. Bell conceived and designed 


the beacon, but W. L. Maxson Corp. 
will do detail design and build it. W. L. 
Maxson will also build the airborne 
transmitting and receiving equipment 
that, using standard DME techniques, 
works with the beacon as well as the 
radar system that determines position 
of the beacon. 

Obstacle Sensing 

Microwave transponder on tile 
ground provides the airborne equip- 
ment with the information it needs to 
make an instrument approach and land- 
ing. including azimuth and elevation of 
the beacon in relation to the helicopter, 
distance and ground speed. Altitude in- 
formation must be accurate within the 
area of plus or minus one foot, and pre- 
cise landing spot data has a tolerance 
of plus or minus 20 ft. RAILS also pro- 
vides a crude sort of obstacle sensing 
because it broadcasts onlv in line of 
sight, and the pilot knows there are no 
large solid obstacles between him and 
the beacon as long as he continues to 
get its signal and maintains altitude. 

Signals from the DME and radar 
systems go to an air data computer 
where they are mixed with other sensed 
signals and computed values; then the 
necessary information is sent to the 
pilot display. Bell is designing and 
building the compntcr, display and new 
instrument panel layout. 

Bell equipment will be installed and 
integrated with the systems in an H-3-1 
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HOW SMALL 



^ ..a— 


CAN PRECISION ? 
COMPONENTS BE? 



Synchros and associated components now can be small enough and 
light enough for use in many crucial assignments where size and weight 
must be minimal. Ketay has led the way in miniaturization without 
sacrifice of performance and environmental resistance. 

-Ketay's size 8 components meet and surpass current MIL design objectives. 
They are available in production quantities to meet strict delivery schedules. 
Notable examples of Ketay competence in miniaturization include: 

Size 8 synchros— only Ketay offers a complete line including high 
impedance units. Exclusive construction features — as well as stainless 
steel housing and materials of matched temperature coefficients— help 
assure high accuracy over a wide temperature range and resistance to 
corrosion and deformation. 

Size 8 servo amplifiers— only Ketay offers transistorized 0.8 cubic inch 
units which deliver 2 watts output continuously from — 55° to 100° C 
without a heat sink; 200 to 1000 volt normal gains can be supplied. 

Size 8 servo motors— Ketay offers units of outstanding high ratio of 
stall torque to power input (0.25 oz. in. for 3.4 watt input at 6500 rpm), 
center-tapped for transistorized applications. 

Ketay engineers are regularly working on advanced new components and 
prototype control systems. Call or write for help in solving your special problems. 


* N0RDEN * DIVISION of United Aircraft Corporation 

KETAY f DEPARTMENT , Commack, Long Island, N.Y. 
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helicopter furnished by the Army, hirst 
flight is scheduled for July 6. 1959. and 
Bell expects to deliver test hardware in 
October. It will go to Ft. Huachuca 
for electronic evaluation, then to Ft. 
Rucker for pilot evaluation. 

The H-34 furnished to Bell will have 
Automatic Stabilization Equipment 
with throttle control, APN-100 abso- 
lute altimeter and ARC Type 1 2 VHF 
equipment. It will also have SCAN 
equipment, which includes the Ryan 
Model 120 Doppler radar. MA-1 com- 
pass system, Waldorf attitude indicator, 
Clifton precision computer and a dead 
reckoning position indicator display 

In the H-34 Bell will equip with this 
Interim Integrated Aircraft Instrumen- 
tation and Letdown System, the pilot 
will 111' by monitoring two displays 
mounted vertically on the panel. Top 
display will give the pilot attitude and 
flight path information, and the lower 
display will be used for terminal naviga- 
tion in the beacon area. 

Top display has an attitude symbol 
for attitude orientation. It also has a 
flight path circle which moves around 
the display as the helicopter varies from 
the programed flight path, and which 
moves to dead center when the machine 
is flying the desired track. 

Altitude Scale 

At the bottom of the top display is 
an absolute altitude reference scale in 
the form of a dark area under a hori- 
zontal line that moves up in the dis- 
play as the helicopter approaches the 
ground. It switches between scales of 
1,000 and 300 ft., and when the dark 
area moves up to a set mark on the dis- 
play. the pilot knows he has reached 
his hosering altitude. 

In the bottom display, the helicopter 
is represented by a fixed point in the 
middle, and it is always flying straight 
up the display. Around the perimeter 
is a revolving heading ring that indi- 
cates compass direction of flight at the 
top of the display. A moving dot repre- 
sents the ground beacon position in re- 
lation to the fixed helicopter position 
marker, and a reference line runs di- 
rectly from the center dot through the 
beacon dot to the display perimeter 
where it indicates heading of the 
beacon. 

Markers on the display show distance 
from the beacon, and they switch 
among scales of 60,000, 3,000, 300 and 
30 ft. 

A grid is used for velocity infor- 
mation. When the programed ve- 
locitv is held, the grid stands still. When 
the helicopter varies from the desiied 
velocity, the grid begins to move, giv ing 
the pilot the same picture he would 
have of the ground if he were drifting 
in a hover. 

Between the top and bottom displays 
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ARE 99 . 9 % RELIABLE 
COMPONENTS O.K.? 


Strategically, operational dependability of missiles 
demands more than “almost perfect” performance. 
EACH COMPONENT IS A KEY TO FIRING 
SUCCESS. 

For example: In a missile system composed of 4,000 
"almost perfect” (99.9% reliable) components, the 
over all system dependability for a successful firing, 
at any given moment, is a mere 1.8279%! 1 1 
Military specifications, stringent as they are, only 
represent basically acceptable minima for individual 
components. They cannot logically categorize the 
multiplicity of exacting performances needed to 
guarantee 100% dependability in a complex weapons 

It is crucial, therefore, that we component manu- 
facturers do some serious soul searching regarding 
the standards used to determine the ratings of pre- 
cision products. 

It is no longer sufficient to produce items which just 
meet the specifications. The average performance of 
precision parts must be considerably in excess of the 
applicable government specifications. 

If we conscientiously strive to give better perform- 
ance, the resulting improvement in systems accom- 
plishment will keep American Industry the acknowl- 
edged leader in precision manufacture. 
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TRIPLE WALLOP 


AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL "TAKE OVER” FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVV’S NEWEST JET BOMBERS. 

The crowded quarters of carrier-based aircraft leave little room for electronic "brains"— a scant few cubic feet in the case of the Navy’s 
requirement for its AN/ASB-8 program: a package computer capable of target-approach pilotage, navigation and precision bombard- 
ment. And that's just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing-cutting a roomful 
of equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan. 


Burroughs Corporation 

“NEW DIMENSIONS I in compulation for military systems” 


is a self-contained slip skid instrument. 
Panel also has a fuel management in- 
strument which shows range to destina- 
tion and fuel range under existing flight 
conditions. This gives the pilot a con- 
stant reading on whether he can reach 
his destination. 

Bell is using cathode ray tubes tor 
test purposes, largely because they arc 
flexible and can be changed to suit 
Army wishes on sensitivity and other 
features. Once the display configura- 
tions are fixed, they may be converted 
to mechanical types, although the Army 
could decide that cathode ray tubes 
have reached the point where they arc 
rugged and reliable enough to use. Bell 
has been flying one bolted into a heli- 
copter for three years without a failure. 

With the Bell RAILS equipment, 
plus the other sensors which feed in- 
formation to the displays, a helicopter 
pilot should be able to fly completely 
blind from takeoff to touchdown. Ordi- 
narily. most flight path information will 
be set into the computer before take- 
off. and with a simple flight path, all 
of it can be fed in on the ground. 
Ground Beacons 

Reversing the landing process, a 
beacon can be used for takeoff where 
necessary. Ground beacons can also be 
used for en route navigation if they are 
placed along the flight paths with their 
10 mi. radii overlapping. An off-course 
computer eliminates the need for flying 
directly over the beacons, and it also 
allows the helicopter to land to one 
side of the transponder. 

Alternately, the Ryan radar and baro- 
metric altimeter can furnish cn route 
navigation information to the display 
so the pilot can simply keep his flight 
path circle centered in the top display 
to :tay on a preset flight path. Or the 
compass system can supply information 
to keep the helicopter on a preset 

When the helicopter gets into the 
terminal beacon zone, the RAILS sys- 
tem takes over with the aid of the 
APN'-lOO altimeter. MA-1 compass sys- 
tem and the vertical gyro for the atti- 
tude symbol, instruments which supply 
both cn route and terminal information. 
The pilot can line up the beacon dot 
and reference line so the line rails di- 
rectly up the navigation display or, with 
the off-course computer, he can land to 
one side of the beacon. In the latter 
case, the reference line wouldn't run 
straight up from the center of the dis- 

E lav. but it would still provide beacon 
■cation information. Display will auto- 
matically switch to smaller distance 
scales as the helicopter nears the 
beacon. 

With heading to beacon established, 
the pilot keeps the grid which indicates 
ground speed variations steady, the atti- 
tude symbol aligned and flight path 
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Transducer Division 


GEC 


CONSOLIDATED ELECTRODYNAMICS/300 n. sierra madre villa, pasadena, California 


FOR EMPLOYMENT OPPORTUNITIES WITH THIS PROGRESSIVE COMPANY. WRITE DIRECTOR OF PERSONNEL 
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VIGILANTE 


The Navy’s new all-weather attack 
weapon system packs a precision punch . . . 

for limited war, or all-out conflict 


When North American's A3J Vigilante joins the fleet, 
the Navy will have its first supersonic carrier-based 
attack weapon system. 

Vigilante is so versatile it can strike the restricted 
targets of limited warfare with extreme accuracy in any 
kind of weather— or deliver a knockout blow in all-out 
conflict. It can handle almost any kind of armament, 
including nuclear weapons, at extended strike ranges, 
high or low level. In performance, it's on a par with the 
fastest, highest-flying airplanes in the world today— yet 
it also operates with superior efficiency for low-altitude, 
long-range missions. Advanced boundary-layer control 
and full-span movable leading edge give the A3J good 
low-speed handling qualities for safe landings on car- 


rier decks and short runways ashore. 

The A3J is a true weapon system. All electronic sys- 
tems and auto-flight controls are integrated, and were 
designed to enable the A3J to carry out all-weather, all- 
attitude weapon delivery. Its precision bombing-naviga- 
tion system— outstanding in tactical efficiency— is the 
result of a coordinated effort by North American’s 
Columbus and Autonetics Divisions. 

Most important— the A3J has men : a pilot and a bom- 
bardier-navigator. For only men can respond to the un- 
expected. Only men can make decisions and report re- 
sults. Only men can think. That is why, now and in the 
future, we must have manned weapon systems like the 
A3J Vigilante to keep our defense in balance. 



reliable, safe, easy-to-scrvice jet trainer. It is an airplane 
specifically designed to meet the high standards set by the 
Navy for training carrier pilots. Top speed is 424 knots; 
stall speed is under 75. Engine can be removed in 7 min- 
utes, replaced in 20.TheT2J was designed, engineered, test- 



THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


circle centered. He watches the dark 
area move up as altitude decreases, and 
the display automatically switches to 
(lie 300 ft.’ scale as he nears the ground. 
When the line on top of the dark area 
reaches the hover mark, lie can hover, 
then touch down. All this work is done 
by monitoring two displays. 

Along with the cathode ray tube dis- 
plays, Bell will include tape presenta- 
tions for evaluation as backup informa- 
tion. These vertical tape instruments 
will show ground speed, absolute alti- 
tude, barometric altitude, rate of climb 
and airspeed information, and the Army 
will decide whether to use the moving 
tape displays for backup or to supply 
the information with conventional 
needle and dial instruments. Bell will 
also supply conventional instruments, 
including rpm. indicator, manifold 
pressure indicator, turn and slip indi- 
cator, clock and stop clock. 

A number of engine function instru- 
ments will be included in the new 
panel, and a new approach will be tried 
to eliminate clutter and confusion. En- 
gine instruments will be covered when 
operation is normal. When an unusual 
trend develops, a light will signal the 
pilot, and he can uncover the instru- 
ments for a precise reading on the 

Since the new Bell system is cur- 
rently in the development stage, some 


details may be changed before the final 
configuration is fixed. Bell is now ex- 
perimenting with information mixes for 
the computer and evaluating the dis- 
play, using a Model 47 helicopter with- 
out ASE gear. More than two dozen 
blind flights have been made involving 
takeoff, hover, hovering maneuver 
around the beacon and landing without 
looking outside. 

■ ''ffgnnr 1 i 
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►Micro-miniature Lamp— Tiny light 
bulbs, suitable for use as indicators in 
flip-flop circuits, which measure only 
0.035 in. dia. by 0.1 in. long have been 
developed by the Army's Diamond Ord- 
nance Fuze Laboratory. Washington, 
D. C. Lamps can be lit by as little as 
40 ina. at H v., making them suitable 
for operation directly from flip-flop 
circuit transistors. 

►Portable “Little SAGE”— Air trans- 
portable version of the Navy’s Air 
Tactical Data System (ATDS). designed 
to provide air defense capability for 
Marine Corps amphibious landings, will 
be announced soon by Litton Industries. 
System provides automatic analysis of 
radar data, automatic guidance for 
defending interceptors, similar to ATDS 


NOW LEASING 

Last of Southern California's jet 

AIRPORT 

INDUSTRIAL j jfe 
SITES^3!fc.Tmii 



• Fog-free progressive jet airport 
served by 3 airlines. 

3 transcontinental railroads. 

• Strategically located on Los 
Angeles freeway system. 

• Ideal residential, recreational and 
cultural facilities. 

• Ample labor force and utilities. 

• Airport neighbors include General 
Electric, Lockheed Service Corp., 
and Aerojet-General Corp. 

Act today. Write for complete details to: 

owm"* LlV 
INTERNATIONAL AIRPORT 
Tom Flaherty, Mgr. • YUkon 6-6123 
Ontario, California 
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military electronics 




Here is an unclassified look at representative Motorola military 
electronics programs... past and current. Necessarily incomplete, 
the listing includes only enough projects to demonstrate the 
breadth of experience at Motorola’s Military Electronics Division. 
For detailed information on how Motorola's capabilities can be 


applied to your problem... or for data on engineering career 


opportunities... please write: Motorola, Inc., Military Electronics 


Division, 8201 East McDowell Road, Phoenix, Arizona. 


(Reference 

MIL-E-5400B) 





on file at Motorola 








Tonotron tube 


picture of the Los Angeles Yacht Harbor 


The Hughes TONOTRON tube presents a complete spectrum of grey shades. Result: high-fidelity picture reproduction. The 
illustration above, for example, is an unretouched photo of a typical radar display as viewed on the face of a TONOTRON 
E.I.A. Type 7033 Tube. 

Additional outstanding characteristics of the TONOTRON tube are high brightness (in excess of 1500 foot lamberts with 
full half tone range) and controllable persistence. The family of TONOTRON tubes is ideally suited for ground mapping, 
weather radar displays, slow-scan TV, "B” scan radar, oscillography, armament control radar, optical projection systems, 
and miniature radar indicators. 


Other Hughes cathode-ray storage tubes: The MEMOTRON® tube displays successive transient writings until intention- 
ally erased. The TYPOTRON® tube, an exceptionally high-speed character writing tube, displays any combination of 63 
letters or symbols until intentionally erased. 


Creating anew world with ELECTRONICS 
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developed for use in Navy airborne 
early warning and control aircraft (AW 
Dec. 22, p. 30.) 

► T raffle Control For Carrier Aircraft- 
System designed to bring aircraft onto 
Navy carriers at precisely controlled 
intervals is being developed by Cornell 
Aeronautical Laboratory under Bureau 
of Ships sponsorship. Cornell carrier 
traffic control system operates somewhat 
like USAF’s old Volscan, but uses digi- 
tal computer instead of analog computa- 
tion. System will transmit desired 
commands for speed, heading and alti- 
tude to individual airplane cockpits via 
data link every few seconds. 

► Two Loran Patents Granted— Inter- 
national Telephone & Telegraph Corp. 
(1TI’) has been awarded two U. S. 
patents covering basic Loran navigation 
system. One covers invention in 1941 
by F. C. Bac in France of the principle 
of using pulses transmitted by a pair of 
radio stations to provide familv of 
hyperbolic lines of constant time differ- 
ence. Second patent, covering 1942 
invention by Andrew Alford of U. S., 
provides for complete Loran system in 
which two pairs of stations are em- 
ployed. 

► Signed On Dotted Line— Major con- 
tract awards recently announced by 
avionics manufacturers include the fol- 
lowing: 

• Burroughs Corp., two contracts to- 
taling 522.4 million for ground-based 
computers used in Atlas command 
guidance system, bringing company 
total to date for Atlas guidance to 568 
million. 

• T elecomputing Corp., Los Angeles, 
52.8 million from Army Ordnance for 
data processing services at Holloman 
AFB and White Sands Missile Range, 
N.M. 

• Hoffman Electronics Corp., Semi- 
conductor Division, Evanston, 111., two 
production contracts totaling 5791,000 
for solar energy converters, from Army 
Signal Corps and Space Technology 
Laboratories. 

• Collins Radio Co., Cedar Rapids, 
Iowa, 52 million for high density micro- 
wave system to be used at new Pacific 
Missile Range. System will relay voice 
teletype radar and other data between 
main control center at Pt. Mugu. Calif, 
and subsidiary centers at San Nicholas 
Island and Point Arguello. Company 
also received S3 million contract from 
Civil Aeronautics Administration for 
microwave link installations to tie civil 
and military long-range radars into air 
route traffic control centers. 

• Sncrry Gyroscope Co., Great Neck, 
N. Y., 52.9 million from Air Material 
Command for AN/APN-59 airborne 
radar sets, spare parts and ground 
support equipment. 
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Fulton Sylphon stainless steel bellows flexible 
connectors are ''made to order” for your tough- 
est airborne applications. They shrug off tem- 
peratures as high as 1000° F. on some applica- 
tions . . . absorb shock and vibration . . . stand 
up under continuous flexing, pressure stresses, 
abrasive action and corrosive attack by lubri- 
cants and many gases. Single or multiple ply 
Sylphon® Bellows provide dependable connec- 
tor performance for high speed aircraft, missile, 
and rocket applications such as connecting 
shafts, misaligned pipes, shifting terminals, etc. 
They can be made to your specifications in a 
wide range of sizes and types, including braid- 
covered. 

Write for Engineering Bulletin 1400-AA. 
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Knoxville 1, Tenn. 
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NEW WAYS TO TRAIN TOMORROW'S 


ANTI-MISSILE CREWS 
are taking shape at 

DEL MAR ENGINEERING LABORff 



ORIES 


Tomorrow’s ground-to-air and air-to-air anti-missile systems will not be 
effective until crews are trained to use them. For this reason, 

Del Mar Engineering Laboratories privately supports a dynamic R & D 
program that will provide realistic training systems concurrently 
with the delivery of weapons systems that are still under development. By 
not waiting for an "invitation to bid” on established training system 
requirements, Del Mar helps to "plug the gap” in America’s defense and 


drastically reduce dangerous lead-time periods. 



A product of this farsighted policy is the RADOP® Weapons Training 
System presently in universal use by the military air services of 
the United States, Canada, and other NATO countries. This system 
uses a wood-fiber tow target that costs less than a hundred dollars 
and is launched and recovered in flight. The remarkable ability 
of the RADOP* target to “stand in” for high-performance 
aircraft introduces a higher degree of realism into 
training than is available with other more costly systems. 


Del Mar invites Training Commands and weapons systems 
developers to write for particulars about company capability 
in the development of advanced aircraft or missile training 
systems and the production of associated hardware. 

Write Dept. AVV-540-2. 

ENCINEERS: Investigate employment opportu- 
nities with this steadily growing organization. 
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COMMUNICATIONS... 


Radio Set AN /ARC-57 . . . designed and de- 
veloped by The Magnavox Company, in 
conjunction with the Air Force, is an essen- 
tial UHF communications system, providing 
the utmost in performance and reliability for 
the CONVA1R B-58. 

It clearly demonstrates The Magnavox Com- 
pany's ability to produce and work as a prime 
contractor on a complex weapons system. 

Magnavox capabilities are in The Fields Of Air- 
borne Radar, AS IF, Communications, Navigation 
Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 
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LEVAPAD (left) uses air lubricatioi 
can be propelled by less than 1 hp. 


PLENUM CHAMBER 

vehicle several hundroi 
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Designers Study Air Cushion Principles 


By J. S. Butz, Jr. 

Washington— Large machines capa- 
ble of traveling on a cushion of air 
over land and water without the use 
of wheels, tracks, hulls or hydrofoils are 
in the preliminary design and basic re- 
search stage by several U.S. military 
groups and industrial companies. 

Enough coarse data has been ob- 
tained to indicate that the lifting ca- 
pacity of certain machines can be in- 
creased several hundred times when 
they stay near the earth and operate 
continuously within the ground effect. 
This represents a major improvement 
over conventional helicopters and air- 
planes which experience a lift increase 
of only 10 to 20% when they enter the 
ground effect. 

Study work on these machines is in 


progress at the Department of Defense 
level, where it was begun for the now 
non-existent Office of the Assistant Sec- 
retary of Defense for Research and 
Engineering by the Weapon System 
Evaluation Group, in the Navy at the 
Office of Naval Research at the Bureau 
of Aeronautics and at the Bureau of 
Ships. Several offices of the Air Eorce 
and the Army have also been active in 
this area. 

Ford Motor Co., the Martin Co., 
Convair, Ryan and Hiller arc among 
the U.S. companies studying this de- 
velopment. In England, work is being 
conducted by Saunders-Roe and in 
Switzerland one of the pioneers in the 
field, Carl Wciland, is still working. 

Anticipation of a large commercial, as 
well as military, market has resulted in 
a large shield of proprietary secrecy 



around this work, and patent litigation 
already is in progress. 

Basic research on these ground effect 
and air lubrication machines has reached 
the point that most experts in the field 
believe that a coordinated applied re- 
search program to gather detailed, quan- 
titative engineering data is the next logi- 
cal step. 

Spacetronics Demonstrator 

One man-carrying demonstration 
machine has been shown publicly in re- 
cent weeks. This vehicle, built by 
Spacetronics, Inc., normally rides about 
four or five inches off the ground. Its 
undersurface is a large cavity or plenum 
chamber, and its lifting force is obtained 
by keeping a pressure of less than 1 lb. 
per sq. in. in this chamber. A propeller 
ot about four feet diameter driven by a 
drone motor of around 12 hp. is used 
to maintain chamber pressure. 

A general review of the state-of-the- 
art of ground effect and air lubrication 
machines was presented in a recent 
paper for the American Helicopter So- 
ciety by Gabriel D. Boehler of Catholic 
University and the Aerophysics Co., of 
Washington, D. C. Dr. Boehler dis- 
cussed three machines using the strong 
ground effect principle typical of pres- 
ent thinking but by no means all in- 

• Small size STOL vehicle which dis- 
charges air around the periphery of its 
wing in an annular jet. This annular jet 
increases the strength of the ground 
cushion, reduces ground friction and 
allows shorter ground roll for a given 
power available. 

• Ground limited, very close to the 
ground, very large size (several hundred 


for Vehicles 

feet in diameter) vehicles using a laby- 
rinth seal to maintain a high pressure 
cushion of supporting air under the 
machine. This vehicle has been pro- 
posed in England and Switzerland as a 
lOO-mph.-plus replacement for the 
oceanlmer. It is under active study in 
the U. S. 

• Ground limited, rather far from the 
ground, small size machine comparable 
to an Army truck. It would use an- 
nual jets and ride four feet or more 
above the ground. The power-to-weight 
ratio would have to be much higher for 
this small machine than in the large 
type described above because of its rela- 
tively high distance above the ground 
for its bottom area. 

Ford 'Levapads' 

A somewhat different machine has 
been built and demonstrated by the 
Ford Motor Co. It is supported by 
"Levapads," flat circular plates that 
have compressed air forced out of their 

This high-pressure air forms an 
air-bearing which raises the "Leva pad” 
a few thousandths of an inch. Vehicles 
supported by this device must travel 
upon a completely smooth surface and 
are probably best suited for rail trans- 
portation (see figure at right). 

The ground effect machines now un- 
der study generally use an annular jet 
of high speed air or a labyrinth seal to 
trap air under the machine. These 
seals increase the lifting effect of the 
ground cushion several hundred times. 
Exact benefits of the annular jets and 
labyrinth seals are not yet known because 
of a lack of systematic quantitative data 
that could not be made available except 


at considerable expense through a coor- 
dinated research program. 

Until such a research program has 
been completed it would be impossible 
to say exactly what type of ground effect 
machine would be most economical and 
practical. Without definite information 
as to lifting power available it is not 
possible to tie down payloads, structural 
weights, powerplant requirements, etc. 

A number of small models of ground 
effect machines using annular jets are 
being flown at various places in the 
U. S. Most of this work is proprietary, 
but some of it is being done in govern- 
ment laboratories such as the Navy’s 
David Taylor Model Basin. Most of 
these tests are concerned with stability 
problems for the performance of an- 
nular jets has proven more complicated 
than originally predicted. Many arrange- 
ments arc being tried on the models in 
an effort to produce an inherently stable 
configuration. 

Basic purpose of the very large 
ground effect machine is to materially 
increase the surface speed of ships. Dr. 
Boehler, who believes that this type of 
machine is feasible, estimates its speed 
conservatively at 100 kt. Major prob- 
lems connected with the machine at 
present are the lack of complete engi- 
neering data on the labyrinth seal pro- 
posed bv Weiland and insufficient loads 
data for large circular structures which 
might be forced down in a heavy sea. 

Saunders-Roe in England is report- 
edly studying this type of vehicle as is 
the U. S! Navy. Land versions of this 
vehicle are visualized by some as revo- 
lutionizing ground transportation in 
arctic regions. 

The very large amplification factors 
that were predicted for the annular jet 
in 1956 and 1957 in separate studies by 


Boehler and H. R. Chaplin were met 
with much skepticism by some scien- 
tists. Principle reason for this doubt 
was the fact that a large negative pres- 
sure exists around the base of a high- 
speed jet. It was thought that a circular 
jet would have a negative rather than 
positive pressure in its center and be 
useless for supporting a vehicle near 
the ground. 

Boehler and Chaplin, however, rea- 
soned that when the jet was close to the 
ground it would be turned outward in 
much the same manner that a paper cup 
spreads when it is pressed down on a 
flat surface. Since the pressure acts 
uniformly in all directions the spread- 
out jet would exert a pressure against 
the ground over a wide area, increasing 
the lifting power many times. 

While no exact mathematical proof 
of this phenomena has been produced, 
it was verified experimentally in 1957 
by a group at the NACA. 



LEVAPAD is probably best suited for rail 
transportation because it must operate over 
a very smooth surface if its air lubrication 
or air bearing is to be maintained. 
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ACCURATE 
RELIABLE AND 
AVAILABLE 

“OFF-THE-SHELF" 

FROM TELE-DYNAMICS L 

At Tele-Dynamics Inc. the systems 
concept, long in operation, offers 
many advantages to the user of 
telemetric components and hard- 
ware. Integrating their specialized 
knowledge in the search for system 
reliability and compatibility, TDI 
specialists have developed out- 
standing equipment with wide us- 
age in telemetry and other instru- 
mentation applications. 

One of the world’s largest and old- 
est suppliers of telemetering equip- 
ment, Tele-Dynamics continues to 
make available . . . off-the-shelf . . . 
components, assemblies and sys- 
tems of outstanding accuracy and 
reliability. 
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JETS upstream of elbow !n Proteus 705 turboprop engine plenum chamber (left) are fed from serate tappings. Plumbing is located 
between inner and outer skins. At right, multi-duct plenum chamber divides flow around intake elbow. Auxiliary intakes arc at bottom. 


Proteus 705 Overhaul Life Extended 


By John 'I'unstall 

London— Overhaul life of Bristol-Aero 
Engines’ Proteus 705 turboprop engine 
has been extended to 2,000 hr. life by 
the Air Registration Board, after 22 
months of service on Bristol Britannia 
transports. 

Reliability of the 3,900 eshp, engine 
is reported in a company analysis of 
172 unscheduled engine changes, which 
put average flying hours per unsched- 
uled engine change at 3,000 hr. and the 
feathering rate at one engine per 4,850 
hr. of service. This record has been 
achieved, the company said, despite 
frustrating encounters with new types 
of icing conditions. Engine entered 
service with overhaul life of 800 hr. 

More than 50% of the unscheduled 
engine changes were due to two non- 
mechanical features, which point up the 
outstanding oxer-all engineering integ- 
rity of the engine design. Both defect 
causes have been largely eliminated. A 
faulty batch of Nimomc first stage 
blading was responsible for 37.8% of 
the removals and 14.5% were due to 
ice damage to the compressor. 

The record of the later Proteus 755, 
engine which is only slightly modified, 
is accordingly more impressive. By 
last September, engine hours per un- 

AVIATION WEEK, Jonuory 12, 1959 


PROTEUS turboprop engine is prepared for test in new British Overseas Airways Corp. 
installation at Nantgarw, Treforcst, South Wales. Facility tests engines to 10,000 eshp. 
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This contact pin and sleeve are the secret of success 
of the revolutionary new Cole Electrical Connector 
. . . the reason junction can always be made quickly, 
easily, positively . , . even though pins may have be- 
come misaligned due to rough treatment, high shock, 
vibration or temperature. 

The unique two-ball and socket action of the contact 
is that of a universal joint, permitting unusual flex- 
ibility and allowing pins to be inserted at an angle. 
Far less pressure is required to close than with con- 


ventional connectors. A basic seal of the basic ter- 
minal arrangement is possible. For high temperature 
use, ceramic parts can be used. 

The Cole Connector can be made with any number of 
contacts, in any size or shape from miniaturized to 
high-capacity pins. Because close tolerances are not 
required, special designs can be efficiently manu- 
factured in small quantities. This may be the solution 
to vour connector problem. Write us regarding your 
requirements. 



Cole Connectors can be made 
in any size, shape or capacity 
and with any number of contacts. 


Some of the more than 1,500 APPLICATIONS of the 
Cole Connector submitted since its recent introduction: 



Radar Batteries Transformers Laboratory Equipment 



Gun Fire Rocket 

Heaters Transformers Rocket Mounts Switches 


@ot<2 

ELECTRIC CO. 




Intervalometers Bomb Racks 



Frequency- 

Sensitive 



8439 Steller Drive 
Culver City, Calif. 

TE 0-4701 



Breakers 


scheduled engine change had reached 
-1,580 hr. and the feathering rate was 
6,360 hr. This engine entered service 
12 months ago and its record, say Bris- 
tol engineers, compares with the best 
piston engines after many years in scrv- 

Currently, the Proteus 705 has an ap- 
proved life of 1,600 hr. with all Brit- 
ish Overseas Airways Corp. Britannia 
102 aircraft flying one engine to 2,000 
hours. The 755 engine has an approved 
life of 850 hr. and is on trials to 1,050 
hr. 

Annual Utilization 

Altogether Proteus engines logged 
356,000 service hours up to Oct. 31 
and Britannia annual utilization rose 
during this period from 2,500 hr. to 
3,800 hr., a figure which Bristol main- 
tains has never before been achieved so 
quickly by any other airplane. 

Fault in Nimonic 90 first stage tur- 
bine blade material resulted from blade 
makers using extruded stock which had 
necessitated the introduction of an ad- 
ditional annealing operation. This had 
increased the grain size and had cor- 
respondingly lowered the fatigue life. 
In all Proteus 705 engines the blade 
material was replaced by Nimonic 100 
at overhaul, according to Hugh Green, 
Bristol's chief production designer. 

The icing damage was caused by 


lumps trapped between the stators and 
the first stage compressor blades, caus- 
ing the blade tips to advance on the 
stators and rub. Modification was to 
increase the axial blade/stator clear- 
ance but the primary cure was the elim- 
ination of the icing itself. 

Main bearing failures accounted for 
nine out of 172 engines removed, and 
have been the subject of detail modi- 
fications. 

Tire most significant change was the 
elimination of the rear compressor rol- 
ler bearing. 

Originally the shaft was located later- 
ally by the roller bearing and axial 
thrust was taken by the ball bearing. 
Trouble developed because the ball bear- 
ing imposed a lateral restraint and ac- 
cordingly the roller bearing was elim- 
inated and both lateral and axial loca- 
tion was achieved by the ball bearing. 

New high tungsten alloy races were 
introduced on this compressor bearing 
and on the propellor turbine bearing 
as a result of two failures of the latter. 
The remainder of the nine bearing 
failures occurred in the propellor shaft 
coupling front bearing and were elim- 
inated by increasing the fatigue strength 
of the cage. 

Steel bearing cages had previously 
been given a phosphate treatment for 
lubrication purposes. This reduced 
the fatigue properties and a change was 
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CAS/£ HISTOR/JES 


CUSTOMER PROBLEM: 

Extensive testing revealed sluggish response 
of automobile speed control device. 

SOLUTION: 

N/D Sales Engineer, in cooperation with 
manufacturer, recommended replacing existing 
pure thrust bearing and bushings with New 
Departure double-shielded ball bearings. These 
light-duty, non-loading groove bearings, with 
uninterrupted ball raceways, withstand radial 
and thrust loads in any combination. This 


change resulted in virtually friction-free oper- 
ation of the speed control device, correcting 
the response problem. What’s more, these New 
Departures eliminated a lubrication problem 
and simplified assembly and maintenance. 

Perhaps there’s a New Departure automotive 
production ball bearing that will help solve a 
problem in your product ... or produce an 
over-all cost savings. For more information, 
write Department G-l. 
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made to a sulphate treatment which 
restored the fatigue properties. 

The reduced chromium content of 
the Nimonic 100 material lowers its 
resistance to surface corrosion. This 
material, which replaced the Nimonic 
90 used in the Proteus 705, was used as 
a design requirement in the later 750 
scries. Subjecting this material to so- 
dium dichromatc treatment produces a 
surface layer which restores the blade’s 
resistance. 

The most protracted development 
phase for the Proteus design team 
started late during proving trials when 
it was revealed that the intake config- 
uration would not process dry ice par- 
ticles. These crystals led to two un- 
suspected icing hazards which had not 
previously affected aircraft or piston 
engines. A baffling feature of both ic- 
ing conditions was the fact that they 
were aggravated by the application of 
cowl heating. 

In one condition, the ice crystals were 
dry, visibility was good, the ambient 
air temperature was below — 15C and 
heights were in excess of 20,000 ft. The 
other condition occurred at ambient 
freezing levels and the ice crystals were 
mixed with free water. 

Dry Icing 

Dry icing was first experienced in 
April. 1956, and an investigation pro- 
gram led to relatively simple modifica- 
tions which were easily incorporated. 
But these proved inadequate against the 
extremely severe mixed icing condi- 
tion which was not first encountered 
until after the aircraft had entered serv- 
ice in February, 1957. 

The effects were confined to tropical 
fronts with very high water content and 
resulted in total flamcouts and com- 
pressor damage. 

Cause lay in the intake geometry of 
the Proteus, but dry ice particles can 
affect all large air-breathing engines. 
Against the classical supercooled drop- 
let icing hazard, the reverse low con- 
figuration of Proteus possessed inherent 
anti-icing properties, and the engine 
with conventional cowl heating had 
demonstrated outstanding performance 
throughout natural and simulated icing 

In one severe test under Civil Aero- 
nautics Administration conditions, af- 
ter the engine had run for 45 min. at 
— 4C with anti-icing services switched 
off, the output only dropped 5%. Con- 
tributing reasons, although these are 
entirely incidental to the design, are 
the large plenum chamber which has 
a marked volumetric icing tolerance 
and the presence of the combustion 
chamber tunnels which traverse the 
inlet annulus on the way to the tur- 
bines, and provide local surface lieat- 

*bry ice particles do not stick to cold 
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Where reliability is critical... 

Chemelec 

STAND-OFF and FEED-THRU INSULATORS 



Simple to install, resistant to heat and break- 
age, and — above all — reliable under any con- 
ditions, Chemelec Stand-Off and Feed-Thru 
Insulators are the obvious choice in missile guid- 
ance. fire control, tracking, and radar systems . . . 
nearly all critical electronic circuits. DuPont 
TEFLONf— unmatched for electronic applications 
— is used as the insulator body. Teflon has ex- 
ceptional dielectric properties, is chemically inert, 
resists heal lo extreme temperatures, won't break 
under severest shock or vibration. And, Chemelec 
Compression-Mounted Stand-Off and Feed-Thru 
Insulators are designed for easy installation. You 
simply press them into pre-drilled holes; they 
become self-fastening, requiring no additional 
hardware for adjustment. Available in compres- 
sion-mounted. metal-bnse. miniature and sub- 
miniature types . . . standard R.M.A. colors with 
a wide range of sizes and terminal designs. 

For further information, write for Catalog 
EC-358. Fluorocarbon Products, Inc., division of 
United Slates Gasket Co.. Camden 1, New Jersey. 


Chemelec connectors 

-Teflon Insulated for Outstanding High Frequency Service 











DIVISIONS 


PRODUCTS 



THE MERGER 

The legal act of merging two companies into one does not of itself 
change the sum total of their capabilities. Thus, today the compe- 
tence of the Ramo- Wooldridge Division for the development of 
electronic systems for military and commercial applications is indis- 
tinguishable from that of its predecessor organization, The Ramo- 
Wooldridge Corporation, while the skills of the Thompson Products 
group of divisions in the design and large-scale production of preci- 
sion devices also remain unchanged. Soon, however, effects of the 
merger will begin to appear. One early effect will be an important 
addition of manufacturing strength to Ramo- Wooldridge programs, 
several of which have passed out of development and are in the 
prototype or manufacturing phases. Conversely, the special skills 
of Ramo- Wooldridge scientists and engineers in certain fields can 
usefully supplement the services that the Thompson Products divi- 
sions offer to their customers. 

Tlie formation of Thompson Ramo Wooldridge Inc. is intended 
to provide an unusual capability for the development and produc- 
tion of the complex electronic and mechanical devices and systems 
required by today’s expanding technology. 
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surfaces. Because of their physical 
stability, relatively large size and inertia, 
they bounce their way through engine 
breathing systems, and pass over wings 
and external surfaces. Ice crystals were 
thought to occur only in upper cloud 
formations and then in very slight con- 
centrations. There had been little need 
to collect data, particularly of a quali- 
tative nature, and little existed. 

First signs of trouble occurred dur- 
ing BOAC Britannia route proving 
trials in the area of Entebbe. Manifes- 
tations were momentary drops of en- 
gine rpm. of about 2 % and in some 
cases total flameout occurred. Response 
to manual relighting measures was im- 
mediate. 

Because of the absence of external 
icing and the fine weather conditions, 
these fluctuations were first attributed 
to water in the fuel system. Eventually 
a Britannia, fully-instrumented and 
equipped with closed-circuit television 
to view the intakes, revisited Entebbe. 

The cameras immediately revealed a 
new icing technique. Ice particles 
trapped in crevices and pockets in the 
plenum chamber built up, compacted, 
then broke away and crashed against 
the inlet guide vanes causing temporary 
partial blockage which disturbed the 
flow. 

In most cases at Entebbe, the dis- 
turbance was only sufficient to douse 
one or two combustion cans and cause 
slight fluctuations in engine speed. But 
larger formations produced complete 
flameout, the water content itself con- 
tributing to the dousing effect of the 
flow disturbance. 

These larger formations were associ- 
ated principally with the heated sur- 


faces which caused partial melting. In 
this condition the particles became 
sticky and compacted more readily. The 
same process explained the adverse ef- 
fects produced by using the anti-icing 

Remedial action proved simple and 
effective and was readily applied to ex- 
isting aircraft. T he intake was cleared 
of auxiliary intakes which trapped the 
ice particles and was generally cleaned 
up. 

Local heating was minimized by 
shielding the combustion chamber el- 
bows. Platinum alloy glow plugs were 
inserted into half the combustion cans 
to ensure automatic relight. 

Engine Speeds 

Although no further flameouts were 
experienced, some slight fluctuations in 
engine speed persisted. These were of 
such short duration that they would not 
have been detected on an ordinary 
revolution counter. Bristol’s engineer- 
ing ice specialist added: "It was still 
infinitely smoother than a piston en- 
gine.” 

Tlie second and more vicious mixed 
icing condition was not experienced 
until May. 1957. several months after 
the Britannia had entered service. 

Turbulence at the ambient freezing 
level produced a mixture of dry ice par- 
ticles and free water. Tlie large surfaces 
presented by the plenum chamber in- 
take elbow due to the reverse flow lay- 
out were made wet by the free water 
and induced large quantities of par- 
ticles to stick and accumulate in the 

The cure was to accelerate the boun- 
dary layer in this area by a system of 


jets bled from the compressor. The 
rig testing was carried out at the Royal 
Aircraft Establishment. The method 
prevents the formation of ice at this 
area for a bleed flow of 2%. Again the 
modifications were incorporated in the 
original hardware, and as a result flame- 
outs were eliminated and Proteus was 
cleared for all forms of icing conditions. 

A particularly glum day was regis- 
tered between these two icing periods, 
when a BOAC Britannia seeking dry 
icing conditions in the Carribbean area 
flew into the core of an isolated cumulo 
nimbus. The sudden temperature 
change caused a differential contraction 
of the compressor casing which closed 
up at the center line. 

Severe rubbing and welding of the 
stator blades in this region with the 
compressor drum spacing rings ruined 
two compressors. This type of contrac- 
tion is inherent with a double-walled 
casing divided horizontally. The modi- 
fication included relieving the tips of 
the stator blades in the region of the 
casing joint and bv giving the drum 
spacer rings a hard anodized abrasive 
surface, readily able to remove blade 
material by grinding. 

The 756 Proteus series is physically 
similar to the 700 scries engines but 
has been uprated to meet the long 
range Britannia requirement. The 
power turbine assembly is redesigned 
and gas temperature raised. Principle 
derivative is the 758 which has addi- 
tional burners to provide a 4% boost in 
takeoff power at elevated airfields. The 
cruising rating remains unaltered. 

This series is to be superceded by the 
760 series which introduced re-stag- 
gered compressor entry guide wanes and 
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- the Army's Corporal - for over five years. 

It takes tremendous power to boost the 10-t 
poral to Mach 3 flight speeds ... to drop its aton 
on a target 100 ~ 
controlled with pinpoint precision. 

Ryan achieves this fine precision by forming, weld- 
ing, and machining Corporal rocket motors to labora- 
tory-like tolerances. Ryan has over twenty years’ 
experience in this exacting type of work, which merges 


high-temperatu re metallurgy with manufacturi 

Designed by the Cal-Tech Jet Propulsion 
tories, the Corporal motor is built by Ryan 
Firestone Tire and Rubber Company, prime 
tors for the Corporal missile. 

The Army relies on the Corporal's rocket m 
unerring performance-shot after shot. £ 
aircraft, engine, and missile manufacturers 
Ryan, too -for building complete propulsion sj 
...for building single components fo: 
ramjets, or turbojet engines. 


RYAN BUILDS BETTER 


AIRCRAFT • POWER PLANTS • ELECTRONICS 

Ryan Aeronautical Company, San Diego, Calif. 
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dcctro-polishcd compressor blades. 
Ibesc two features contribute to a re- 
duction in specific fuel consumption of 
5%. All current production and over- 
hauled engines arc being delivered to 
this standard. 

The 765 derivative of 4,445 eshp. 
achieves a 6% p< nver increase at cruise 
and takeoff for small increases in com- 
pressor speed and turbine temperature 
which the company says will not ma- 
terially shorten the engine life. De- 
rivatives in all three series have been 
fully certified. The military 255 is a 
765 engine with a one-shot water in- 
jection system for takeoff. 

The company disclosed that develop- 
ment work on another series is well 
under way. 'Hie main difference of this 
series will be the incorporation of 
labyrinth seals at the tips of the turbine 
blades, which substantially improve 
turbine efficiency. 

4 lie company has temporarily drop- 
ped development of a Proteus type en- 
gine which was to have had air-cooled 
first stage turbine blades. 

WHAT'S NEW 


Reports Available 

Tire following reports were sponsored 
by the Office of Technical Services. 
U. S. Dept, of Commerce, Washington 
25, D. C.: 

A Study Of A Controlled Acoustical 
Experiment In A Water Tank At 213kc. 
-by W. G. Ncubaucr, Naval Research 
laboratory. Jan., 195S. $.50; 11pp.; 
(PB 131474). 

Development of Niobium-Base Allovs 
-by R. T. Begley, Wcstinghouse Elec- 
tric Corp., for Wright Air Develop- 
ment Center, U. S. Air Force. Mav. 
1958. $2.50; 113pp.; (PB 151004). ' 

Determination of Hydrogen in Zircon- 
ium Hydride-by W. H. Jones, W right 
Air Development Center. Dec., 1957. 
$.50; 10pp.; (PB 131972). 

Development and Evaluation Services 
on Ceramic Materials and Wall Com- 
posite For High-Temperature Rndomc 
Shapes-by J. J. Dorsey. P. R. Mallory 
& Co., Inc., for Wright Air Develop- 
ment Center, U. S. Air Force. Feb., 
1958. $.75; 20pp.; (PB 131987). 

Bibliography On Photographic Film 
Dosimetry— by G. II. Griffith, Wright 
Air Development Center. May, 1958. 
$.75; 19pp.; (PB 151026). 

An Extraction Procedure For The De- 
termination Of The Metallic Constitu- 
ents In Greases— by L. A. Harrah, 
Wright Air Development Center, U.S. 
Air Force. May 1958. $.50; 15pp.; 
(PB 151027). 
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TURBINE RAMJET RECIPROCATING 


• Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and a full decade of work in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams . . .The CAE record of achievement is one of which many 
a larger company might be proud. Inquiries are invited from 
those having propulsion problems, on the ground, on the 
water, in the air. 
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The PLANE 


Northrop’s F89H Scorpion, 
missile-carrying interceptor in 
service with the Air Force. 
The Scorpion is a two-seat All- 
weather Interceptor Fighter, 
flying at over 600 mph with 
a ceiling of more than 50,000 
feet. Power consists of twin 
Allison J35 turbojets With 
afterburners. 


The PROBLEM 


Maintaining an unbroken air- 
foil between flaps and fuselage 
fillets. A rubbery seal was 
desirable, but had to be very 
resistant to heat because of 
the engine’s proximity. Also 
had to withstand sub-zero slip- 
stream and repeated abrasion. 


| The PRODUCT 

' SILASTIC 


Northrop designers called for flap 
seals of Silastic*, the Dow Corning 
silicone rubber. Silastic is durable, 
stays rubbery under extreme con- 
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SAFETY 


Mechanic Blamed in Western Crash 

At 1344,' Feb. 13. 1958, just after take- the maximum allowable for takeoff. Accord- he doubted if he would be able to control 

“HsgHrS 
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aircraft. There were no fatalities but seri- silvery pieces separate from the aircraft. the airspeed increased to 240-260 kt. the 
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divisions and 
subsidiaries of 
TELECOMPUTING 
CORPORATION 



expanding the 
frontiers of 
technology. . . 
over the full 
spectrum 
of advanced 
electronics 

I 

BRUBAKER ELECTRONICS. INC 

\llbuilttir\ lit 

TELECOMPUTING CORPORATION 








Over the past two years the Kobe Tri- 
plex pump has been proved capable of 
pumping hydraulic fluids at tempera- 
tures ranging from -65°F. to 550°F., 
at pressures up to 5,000 psi. Two dif- 
ferent companies have each logged 
more than 1,000 hours on a Kobe 
Triplex at temperatures in excess of 
400°F. Neither of those two installa- 
tions nor any other in high temperature 
sendee have experienced any repair or 
replacement problem. 

The Kobe Triplex is characterized by 
having metallic gaskets for all static 


seals in the fluid end, and by a metal- 
to-metal lapped fit on the plungers and 
liners. There is no requirement for cool- 
ing any part of the pump in high tem- 
perature service. 

When used in a high temperature fa- 
cility, the Kobe Triplex eliminates the 
requirement for a high pressure heat 
exchanger. The pump permits the de- 
sign of a test stand with a minimum of 
fluid in the system and thereby mini- 
mizes the maintenance cost of peri- 
odically replacing expensive hydraulic 
fluids. Technical data on request. 


A iso pumps for 

HYDRAULIC COMPACTION 
STRESS ANALYSIS 
TESTING PRESSURE VESSELS 


available with pressure ratings of 

10.000 psi and 20,000 psi, and a 


IFe will, of course, welcome an 
opportunity of quoting on your 
requirements. Please call or write — 




loading door was opened by Capt. Schu- 
macher and the first and second window 
exits on the right side by passengers. A 
third passenger, with stewardess Grimes at 
his side, attempted to open the rear emer- 
gency door but found it was jammed. 

According to the crew and passengers, 
the evacuation was fairly well distributed 
through the three openings. It was done 
in an orderly and rapid manner with most 
agreeing it required less than a minute. 
It was also agreed that scat belts remained 
intact and the scats anchored to the floor. 
The leg of one passenger was broken when 
it was caught in a scat or became entangled 
in a safety belt as he was stepping through 
the second window exit. There was no 
panic and passengers moved well away from 
the lire fully cognizant of the possibility 
of an explosion. The captain and first 
officer then checked the cabin to be sure 
all were out. Many passengers were highly 
complimentary of the efficient manner in 
which the pilots and stewardess handled 
their duties. 

Investigation at the accident scene re- 
vealed that the aircraft initially contacted 
the ground four miles from the far end of 
runway 31. This area is desert land which, 
although relatively flat, has many sharp 
rises, depressions, and mounds of drifted 
sand. It is also strewn with thousands of 
large and small boulders buried or par- 
tially buried in the desert floor. The initial 
contact was evidenced by intermittent tire 
tracks on a magnetic heading of 320 deg. 
The tracks were apparent over a distance 
of about 600 ft., at the end of which the 
left main gear struck and was tom off by 
a huge boulder. This gear was located 
about 100 ft. past the boulder and about 
43 deg. to the right. The absence of marks 
m the sand showed the gear was lofted to 
the final resting place. 

The aircraft continued straight ahead 
through many boulders, over dunes, and 
uneven terrain which subjected it to severe 
impact forces. With the left gear off. the 
impacts caused major components of the 
aircraft to separate along the wreckage path. 
Tire left propeller dome was found 700 ft. 
from the initial ground contact and at 1 .1 00 
't. the left engine nose case and propeller 
and slightly 

:s smaller 

pieces of aircraft structure were strewn 
along the path at various distances. The 
right wing was sheared off and it came to 
rest inverted 1,185 ft. past the initial con- 

just beyond this wing the right engine 
power section and right main landing gear 

The remaining portion of the aircraft 
stopped upright a few' feet past the right 
wing and engine. This portion consisted 
in the main of the fuselage, left wing and 
engine, and portions of the empennage. 
Although completely gutted by fire, the 
fuselage, according to testimony of the crew 
and passengers and some physical evidence, 
apparently withstood the severe ground 
impacts and came to a stop in relatively 
good condition. Because of the destruction 
by fire it was impossible to determine why 
the rear emergency exit was jammed. 

The major portion of the right wing 


:. A few' feet farther ar 



OUTPUT POWER : MULTIPLE 1 50 WATT MAX 
SIZE-. 5.0" X 3.5" X 3.7". WEIGHT: 3.5 lbs. 
EFFICIENCY: GREATER THAN 75% 

LINE REGULATION : LESS THAN ± 1 % 
SHORT CIRCUIT PROOF. . . 28V DC INPUT 


Continuous 

thinking... 


. . . research and experience developed 
Magnetic Research Corporation’s all new 
DC-DC CONVERTER ... a converter 
whose versatility is adaptable to telemeter- 
ing, guidance, control and communication 
groups ... or any other application 
where the DC regulated power is required. 

DC-DC CONVERTER specifications 


Pacing the industry in Astro-Magnetics 

) MAGNETIC RESEARCH CORPORATION 
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FOR GROUND CONTROLS 
AND TELEMETERING 


A 

FAST 

RELIABLE 

SENSITIVE 

VERSATILE 


POLARIZED RELAY 


leading edge between the fuselage and right 
engine nacelle was found about one-half 
mile past the far end of runway si. This 
location relative lo the aircraft wreckage 
site confirmed ground observations that this 
component had separated in flight. 

This portion of the right wing leading 
edge is installed as an individual section 
of leading edge. Its size is 52 in. long and 
25 in. deep, and it serves as part of the 
airfoil design by forming the leading edge 
of the wing inboard of the right engine 
nacelle to the fuselage. Its construction 
is a scries of sis former ribs over which the 
siing skin is attached. The component is 
hinged on the top side with a “piano hinge" 
enabling it to he raised for inspection and/or 
repair purposes. In its down position the 
leading edge is secured by a series of 27. 
10-52 x 11/16. stress screws installed from 
the bottom edge of the leading edge into 
an equal number of 10-52 self-locking nnts 
mounted on the lower spar cap of the wing. 

Gap straps are used to cover the small 
spaces on each side of the leading edge 
when it is in the down position. The gap 
straps arc flexible metal strips retained by 
screws at the top. At the other ends, or 
bottom ends of the straps, arc cross pins 
which serve to connect the straps into a 
tumbiicklc overcenter latch assembly which 
is for the purpose of adjusting and drawing 
up the straps. The turnbueklc overcenter 
latch unit is screwed to the lower spar cap. 
Over the gap strap length a series of 12 
fasteners is incorporated to hold the strap 
and prevent it from "ballooning" in flight. 
Although the straps do hold the leading 
edge down to some extent they arc not 
intended to sene this function. 

As noted, the leading edge component 
was recovered about one-half mile from the 
far end of rumvay 51. It was relatively 
intact except that the skin covering, about 
one-half of the heater duct, and the piano 
hinge were missing. A major portion of 
the skin and the heater duct were located 
about 200 yards beyond the leading edge. 
The hinge was recovered with the right 
wing and although badly impact-damaged 
it was still attached to the wing. The miss- 
ing balance of leading edge skin, a piece 
about IS x 18 in., was attached to the hinge. 

The self-locking nuts which were pre- 
viously mentioned as serving to retain the 
27 stress screws are normally held in posi- 
tion by a "gang channel" riveted tb the 
lower spar cap. The gang channel was 
recovered in several sections with 21 of the 
27 self-locking nuts still in place. The 
channel was recovered in the main wreckage 
separated from the wing spar cap by impact 
forces which sheared the retaining rivets. 

Each of the self-locking nuts was meticu- 
lously examined under a magnifying glass 
for any evidence of pulled threads, sheared 
screws, or other evidence which would indi- 
cate that the stress screws were in the nuts 
at the time of the accident. The nuts 
were examined in their recovered condition 
and again after they were cleaned. There 
was no evidence which indicated the screw-s 
were in the nuts. In fact, the threads of 
each nut w-erc found to be in good condi- 
tion; none was pulled and there were no 
screw portions in any of the nuts. Also, 
a search in the wreckage and along the 
ground and flight path failed to recover 


any of the screws normally used to secure 
the leading edge. 

The countersunk screw holes in the lead- 
ing edge showed no evidence of abnormal 
elongation, marks, or tearing which would 
be present it screws had worked loose allow- 
ing the middle portion of the bottom of 
the leading edge to “work" or "balloon." 

Both gap straps were recovered. One was 
found just beyond the airport boundary- and 
the other was with the main wreckage. 
Their examination revealed that both had 
tailed from loads beyond their design 
strength. Failure occurred when the cross 
pins pulled out of the turnbueklc assembly. 
The turnbueklc and overlatch assembly re- 
mained in place. 

Except m areas noted, the continued 
examination of the aircraft, its engines and 
propellers, and other ma|or components re- 
vealed no discrepancies. They 'vcrc deter- 
mined as not having been factors in the 
accident. This was substantiated by the 
pilots who said that there was no other 
difficulty other than the one involving con- 
trollability of the aircraft after the leading 
edge separated. 

As indicated, N 8405H received a No. 5, 
areas 1 and 5. (heavy) maintenance check 
just before the aircraft left Los Angeles as 
Flight 12. The flying time involved since 
the inspection was 2 hr,, 9 min. 

Maintenance Check 

With regard to tile maintenance check 
the investigation revealed that the aircraft 
entered the maintenance hangar at approxi- 
mately 1600 on Feb. 12. the afternoon 
before the accident. The lead mechanic on 
duty instructed some of his crew to open 
all inspection doors which included the 
right and left wing leading edges. The 
work was done by several mechanics. The 
aircraft inspector then went over the air- 
craft, noted and wrote up items for cor- 
rection. Two discrepancies were located in 
the area exposed when the right leading 
edge was raised. Investigation disclosed 
these items were corrected and signed off 
before 0050 Wednesday morning when 
there was a shift change. Because the clos- 
ing of all inspection plates is one of the 
final actions during a maintenance check 
the right leading edge and all other inspec- 
tion plates remained open. 

The check continued and about 0550 it 
was time to close the many access panels, 
inspection plates, and covers. The lead 
mechanic assigned personnel to this job. 
one of whom was borrowed from the engine 
crew. This mechanic, a certificated airframe 
and powerplant mechanic, was assigned to 
close the right leading edge and other open- 
ings on the right side of the aircraft, a job 
requiring considerable time. 

The mechanic recalled that he first 
checked the self-locking nuts for security in 
the gang channel. He then determined the 
proper screw length, unhooked the right 
leading edge from its raised position, and 
lowered it into place. Although other 
mechanics said it was customary to put the 
stress screws in along the bottom of the 
leading edge before installing the gap straps 
the mechanic in this instance initially stated 
that he installed the straps first and experi- 
enced no difficulty. 

Later, at the public hearing, the mechanic 



COUNTER- 

MEASURES 

ENGINEERS 

Work on America’s most ad- 
vanced weapon systems. 

At North American Aviation, 
such top-level projects as the 
B-70and F-108 weapon systems 
have created unique careers 
with a tremendous engineering 
potential. 

We have immediate openings 
for specialists and systems 
engineers in the field of electro- 
magnetic and infrared counter- 
measures. Specialized areas 
include high power traveling 
wave tube analysis, receiver 
techniques, system logic, infra- 
red systems design, and an- 
tenna and radome development. 
Experienced engineers are 
needed to establish require- 
ments for countermeasures 
systems and to evaluate new 
components and techniques and 
their application to advanced 
systems. 

Minimum requirements are 
actual experience in counter- 
measures plus B.S. degree in 
EE or Physics. 

For more information please 
write to: Mr. A. A. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 
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We'll test your 



military products for 


MISSILE DIVISION 

NORTH AMERICAN AVIATION, INC. 


Heat, load, shock, stress, pressure, 
vibration. Electrical, hydraulic, 
pneumatic, structural. Physical, 
chemical, mechanical. Whatever 
test is required— microscopic com- 
ponent or mammoth structure — 
we have what it takes to handle it. 
During 12 years of test lab work 
we've accumulated unique experi- 
ence and facilities in testing for 
evaluation, design -qualifications, 
and acceptance. We understand 
the most stringent military re- 
quirements. And we know how to 
operate on a systems management 
basis. Businesslike. On-schedule. 
Write or phone: Test Lab Man- 
ager. Missile Division Labora- 
tory, North American Aviation, 
Inc., 12214 Lakewood Boulevard. 
Downey, California. 
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AIRBORNE RADAR ENGINEERS P 

r . 7 - IZ1.. 

TELEMETERING ENGINEERS 




in Southern California 

There are important positions available in these 
small, independent engineering groups at Bendix- 
Paclfic for engineers at all levels. Bendix-Pacific 
is particularly interested in strong, analytical 
engineers who have the calibre and capabilities 
to advance into systems engineering programs. 

Pleose write W. C. Walker 
the coupon and mail it today. 


Bendix-Pacific, Bendix Aviation Corp. * 




testified Hint he believed after lowering the 
leading edge he then put in a few screws 
along the bottom edge of the leading edge 
to align and hold the component. He said 
he partially tightened these screws. Me said 
that the screws used were obtained from 
his tool box because, although lie looked, he 
did not see the screws originally taken out. 
At least two mechanics, however, stated 
they had seen them hanging in a rag at the 
leading edge opening. lie stated that he 
then installed the gap strap ovcrcenter latch 
assembly with screws and pulled up the 
straps as required. The witness' said he had 
obtained an air-driven screw driver at this 
time and to his best recollection had in- 
stalled the remaining screws and fullv 
tightened the few which had been initially 
put in and partially tightened. 

An engine lead mechanic stated he had 
seen two screws being tightened by the 
mechanic using the air-driven screw driver. 
He. however, did not recall the precise area 
(gap strap or bottom leading edge) where 
the screws were being tightened. 

An examination of the mechanic’s tool 
box disclosed a supply of various type 
screws. The supply included 10-32 screws 
of both 11/16 and 9/16 lengths. These, 
and the others, were separated in individual 
small containers. 

During the public hearing the mechanic 
was asked directly, if, in view of the evi- 
dence indicating that there were no screws 
installed along the bottom edge of the 
leading edge, lie might have forgotten to 
install them. In response the witness stated. 
". . . it just doesn’t seem like they were 
m it.” When asked, the mechanic revealed 
factors of a personal nature which could 
have contrilmtcel to forgetting the screws. 
These reasons were verified by Board inves- 
tigators. 

The mechanic said that he believed the 
work on the leading edge required about 
30 min. and he completed the task at ap- 
proximately 0400. lie then continued to 
close other openings for most of the remain- 

Maintenance Responsibility 

According to Western Air Lines main- 
tenance procedures at the time of the acci- 
dent, the responsibility for ascertaining that 
all inspection openings are properly closed 
and secured was that of the lead aircraft 
mechanic. I Ins is expressed in the com- 
pany s maintenance manual (2.2.3(d)) as 
follows: "The lead mechanic will make a 
walkaround inspection of the aircraft to 
ascertain that ALL ACCESS DOORS, 
PLATES, OPENINGS AND CARGO PIT 
LINING IS IN PLACE AND SECURED 
and sign off the applicable line on the 
Master Card," The replacement and security 
of all access doors, plates, and covers is one 
of five items to be individually certified on 
the bottom of the master work record form. 
This item is to be signed for by the lead 
mechanic indicating satisfactory completion 
prior to returning the aircraft to service. 

The lead mechanic who was charged with 
this responsibility stated that he made the 
inspection m his usual manner. This, he 
said, was to determine that no plates were 
open and/or hanging down. In response to 
questions he said that he did not check each 
plate "screw by screw” but that lie went over 
the airplane looking into surious areas and 
sighting over its exterior surfaces and then 




For mechanical or electrical use. Market 
Flexite Teflon tubing rates superior in 
resistance to corrosives, solvents, oils, mois- 
ture and abrasion— yet it stays flexible and 
peratures from -130T KHtSOF. 

Market, the leader in the field since 1922, 
also makes precision Flexite in a variety 
of other plastics— in sizes from #30 to 2)i ' — 
for every tubing application. Name your 
requirements— for samples and prices. 



INSULATING TUBINGS AND LEAD WIRE 
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These features of 

new Brush 
ultralinear 
recording 
systems... 


ACCURATE, EASILY REPRODUCIBLE 
RECORDINGS. Your choice of rectilinear or curvi- 
linear charts— rugged "throw-proof” pens. 

Illustrated above is a Brush RD-1684 rectilinear, 8 channel 
recording system. Sensitivity of 10 millivolts per chart line- 
input impedance, 10 megs balanced or 5 megs grounded. 
Complete system includes mobile cabinet, oscillograph and 
conditioners. No additional preamplifiers required, 
from stock. 


-brush 


INSTRUMENTS 




In the fields of telemetry, ground support systems, analog 
computing and laboratory testing, Brush recording systems 
have incorporated features which have consistently kept 
ahead of engineering requirements. Here are a few that 
show why — 

INTERCHANGEABLE PLUG-IN SIGNAL CON- 
DITIONERS. You get your choice, of sensitivities — 
you get high input impedance — zero suppression. 


SIMPLIFIED FAST CHART RE-LOADING. 
Loaded from the top — features automatic alignment 
and tracking. 


96 


whether or not the leading edge sere 
were in place but that Ins inspection woi 

plates which were not flush with the aircr 

with airframe and powcrplant ratings' to 
the job of “putting up plates" propci 


on. He said. “I shouldn’t have to check 
everything.” The lead mechanic estimated 
that detailed inspection of each and every 
plate on the Convair would require about 
45 min. He said that such an inspection, 
in consideration of his other duties of 
directing, coordinating, and assigning the 
work to be done bv up to 12 men. would 
be very difficult. He added that in his view 

the function of an inspector rather than 
that of the lead mechanic. The witness 
stated that after completing the inspection 
he had signed for the work on the master 

he reported to the inco 
that the plates were clo 

Instruction Clear 


id Inlanders 


the walk around in- 




:c clear tr 


t the 


plates, sec that they were in place ai 
cured. He indicated that his method or 
accomplishing the inspection was to view 
the plates from close proximity, looking for 
proper placement, looseness, and/or missing 
or partiallv tightened screws. He said that 
this was the only wav he knew how to do 
the job. He indicated the responsibility was 
part of his work and he did it taking the 
time which the task required, lie considered 
the responsibility very important and said 
when he "bought off" an item he ascertained 
personally that it was done to his m 
faction. He also considered his respe 

mechanic. Other maintenance personnel 
testified in substantial agreement with this 


is responsibility 


During the im'estigatior 


J public hear- 
ing an overall review or the company’s 
maintenance practices, procedures, and poli- 
cies was included. This was done believing 
firmly that these areas, particularly those 
iclating to the heavy check phase, were 
properly part of the Board’s responsibility 
m accident investigation. 

o other air carriers. 

arc passed to a shift foreman who in turn 
passes them through lead mechanics to the 
individual mechanic. The company utilizes 
a progressive maintenance and card system. 
In general, tile cards show work to be done 
according to the check being performed and 


comparable to o 
c planning and 
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^ENGINEERS! 


SYSTEMS: 

Department Managers. Group Leaders, and Senior Electronic Engineers 
required with minimum five years experience. We need men capable of 
establishing requirements for, and supervising the development of, major 
and sub electrical and electronic systems— including check out equip- 
ment for missiles and airplanes. Assignments available in: 

Flight Control Systems Navigational Systems Guidance Systems 
Communications Systems Infra-red Systems Radar Systems 

CIRCUIT AND PRODUCT DESIGN: 

Group Leaders and Senior Electronic Engineers needed for assignments 
Electronic Packaging Airborne Digital G 


Analog Computers Switching Circuitry Auto-pilots 

Missile & Airplane Check Out Equipment 

ff OwV * « « is the time to join the expanding Electronic Section or cither our Airplane 
or Missile Engineering Divisions. Write today, sending complete resume 


M? 


DONNELL > 


(LOCAICO IN SUIUUtN SI. 101 



ELECTRIC TRUCKSTER 

carry up to a half-ton payload plus operator and 
i safe, silent, efficient Cushman Electric Truckster 
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IMMEDIATE AVAILABIUTV ..Hydraulic Research’s 

new FLOW CONTROL TRANSDUCER 


ULTRA-HIGH STABILITY AT 



MAXIMUM PERFORMANCE FROM 
-65° TO +450° F, AND TO lOO G’s 


Here is a completely integrated electro-hydraulic 
flow transducer developed exclusively for 
advanced, high performance control requirements. 
It is essentially unaffected by acceleration, 
vibration and temperature extremes. 


no external null adjustment necessary 


write for 
complete details 



Hydravmac Research 

AND MANUFACTURING COMPANY 
2835 N. Naomi Street • Burbank, Calif. • Victoria 9-2227 


REPRESENTATIVES: 





AIRCRAFT APPLIANCE 
& EQUIPMENT LIMITED 



for 2nd generation missiles... featuring 


EXTREME ENVIRONMENTS 



CENTRAL FILTRATION 
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FAIRCHILD F-27 



equipped with 

KLIXON 

Switch-type 
Circuit Breakers 

for Dependability and Proven 
Record of Operations 


Soon leading airlines, as well as air-minded 
corporations, will fly with propjet comfort in the Fairchild F-27. 

Among the many components that add to 
the F-27 safety and dependability are Klixon switch-type Circuit 
Breakers used in the junction boxes in the tail, air-conditioning 
compartment, nacelle and flight station circuit breaker panels. 

Here’s what Fairchild has to say — 
"Fairchild uses Klixon Circuit Breakers be- 
ll past experience on other Fairchild air- 
th a proven record of operation; there- 
:e and expectation of long service life." 
Write for Technical Data Bulletins giving 
N Circuit Breakers. 


ft that they are dependable w 
we use them with confiden 


METALS & 


CONTROLS M 

Spencer Division I U 


CORPORATION 

2801 Forest Street, Attleboro, Masr 



MULTIVERTER CONVERTS "BEEP” TO NUMERAL Satellite 

The MULTIVERTER is the first solid state, 
high-speed digital *=*analog conversion system accurate 
to .01 %. It is also the first converter to solve 
various complicated arithmetic problems, including 
square root, during the process of conversion. 

A typical MULTIVERTER application is its use 
in converting analog data received from the orbiting 
“Explorer.” Information telemetered from the 
satellite and recorded on magnetic tape is converted 

to numbers by the MULTIVERTER and fed into ... , 

a digital computer. The result : usable and . • 1 

accurate new knowledge of outer space. / 


ENGINEERING BEYOND THE EXPECTED 

The need for highly accurate measurement in an accelerating 
technology called for a solid state converter with an 
accuracy of .01% and a speed of four microseconds 
per bit. The MULTIVERTER and related accessories 
resulted. One immediate application has been the 
interconnection of Packard Bell’s TRICE, the first 
incremental differential analyser to operate in 
real time, with various analog systems. Other 
applications include Missile Impact Prediction, 

Coordinate Conversion, Orbit Prediction and 
Solid State Automatic Checkout Systems. 

Packard Bell Computer Corp.,a subsidiary of 

PACKARD BELL ELECTRONICS 

12333 W. Olympic Blvd.. Los Angeles 64. Calif., BR 2-2171 



"Interpreter” 
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The 

"career-curve 
of a 

man named 
Carter 


Charlie Career scarred out like a ball of 
fire. First ten years — terrific! Then he 
seemed to slow down. Other men - 
younger newcomers — passed him by. 
Why? 

What happened to Charlie? Nothing. 
It's what has been happening to industry. 
Business has become so big and busy, it 
moves too fast for men who seem satis- 
fied with the status quo. Never have 
management ranks been so wide open 
for "get-up-and-go" men. 

Look ahead, read ahead, get ahead. 
Know your job inside ouc. Be an "au- 
thority". But don't stop here. Be a grow- 
ing man . . . equally knowing on the 
cross-currents of other job functions 
within your company — well-informed 
on the working inter-relationship of all 
operations — the big picture. 

How can you do this comfortably? 
With the business publication you have 
in your hand right now. Its editors know 


your field. They work in it — right at 
your side. They are your eyes and ears. 
They go to the places you would go if 
you had the time. They look, listen, 
question for you. They review, analyze, 
edit . . . deliver all that is important to 
you. They eliminate the non-essential 
and the time-wasting. They do this fast 
and accurately. And because they write 
about that which is as close to you as 
your own family — your future . . . 
you will find your favorite McGraw- 
Hill publication more and more a pleas- 

The big benefic to you is simply this: 
The greater time you put into reading 
this magazine, the greater your gain in 
"time saved". You handle your present 
job faster and with far greater effective- 
ness. And you reward yourself with 
bonus hours of new opportunity to look 
up and do something about that bigger 
job ahead. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 

The most interesting reading for the man 

most interested in moving ahead 
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MS (STANDARD) 



Standard MS-A, MS-B, MS-C . . . meet 
Specification MIL-C-5015C. Plastic inserts. 
15 diameters, 260 insert layouts, 6 shell styles. 
MS3100 to MS3108 with all accessories. In- 
terchangeability an outstanding feature. 
Many type assemblies directly available 
through distributors. 





The "MS” and associated series connectors offer the 


GS (HERMETICALLY -SEALED) 

For Uso Under Critical 
Pressure Conditions 

high pressures, Avoiloble in GS (MS type). 


STEEL SHELL FIREWALL 

For Open Flame Protection 
Are Involved 


firewall connector and continues the leader 






CONNECTORS SUITABLE. 
for POTTING 


for the Bu Aer Standard MS3106 type rninus 


widest selection of types for all applications to Spec. "MIL” 


AF, F (VIBRATION PROOF) 


Strength Is Needed 

Resilient Insert Connectors . . . Feature 




oughly sealed fittings. Exceptionally rugged. 
MS type inserts. Acme threads on coupling 


AN EXTERNAL POWER 



CA2551, AN2552, ANS1 14 and Other 
Cannon^Types Offer Most Completo 


Cannon Plugs — standard of quality for the industry 


MS ACCESSORIES 

Cable Clamps, Conduit Fittings, 


Featuring High-Quality Materials and 
Workmanship . . . including AN3057, AN- 
3057 A, AN3420, AN3054, AN3055, AN30- 
56, AN3058. AN3064, AN3066. AN3068, 
AN3111, 2120, 2245, 17530, 2209, 2182. 
Adaptable to all makes of MS connectors. 


tr Connectors-Switching Types-dc 



Write Today for 

new, completely revised, 
up-to-date MS/ AN bulletin! 


Where Reliability for Your Product Is Our Constant Goal 




inflight separation of the right wing leading 
edge section, normally installed between the 
right engine nacelle and fuselage. The con- 
trol difficulty is compatible with the dis- 
ruption of normal airflow over the right 
airfoil after the leading edge section sepa- 
rated. Undoubtedly normal lift was affected 
and a turbulent abnormal slipstream was 
introduced to the horizontal stabilizer and 
debitor control surface. It is also apparent 
that the section of leading edge skin which 
remained attached to the hinge blew back 
and forth in the slipstream. This most likely 
aggravated the disruption of airflow and pro- 
duced a spoiler effect on the right wing. 
In the judgment of the pilots, which seems 
entirely reasonable to the Board, the sever- 
ity of the control problem necessitated an 
immediate emergency landing. 

Examination of the leading edge disclosed 
no evidence which would indicate that the 
screws used to retain the leading edge were 
in place at the time of the accident. There 
were no stripped threads in the self-locking 
nuts, there were no sheared screws in the 
nuts, and there was no other evidence which 
would show the screws had pulled out. 

Examination of the leading edge screw 
holes exhibited no indication of abnormal 
elongation, scratches, and marks which 
would be expected if some of the screws 
had vibrated loose allowing the leading edge 
to "work" or "balloon” against remaining 
screws. If the proper screws had been in- 
stalled they would not have worked out and 
if shorter screws had been used it is ex- 
tremely improbable that all 27 screws would 
work out evenly at the same time. Even in 
this situation evidence would have been 
present on the edges of the screw holes or 
on the self-locking nuts. On the contrary, 
the screw holes and the 21 nuts recovered 
were in good condition. Therefore, after 
careful consideration, it is the opinion of 
the Board that the mechanic assigned to 
dose the leading edge opening forgot to 
install the screws. It is obvious that lie did 
install the gap straps which held the leading 
edge in place for about two hours of flight 
time before they failed under loads which 
exceeded their design limits. 

The Board can neither justify' nor excuse 
the manner in which the lead mechanic 
carried out his responsibility of inspecting 
the access panels tor being “in place and 
secured." Considering that he was an expert 
in aviation maintenance, and the responsi- 
bility was clearly expressed in company 
material, its importance should have been 
evident to him. The Board is of the opinion 
that only a close and detailed inspection of 
each panel could satisfy the responsibility as 
it was expressed. The method of inspection 
of the aircraft, according to the lead me- 
chanic's description, could not have assured 
him that screws iverc installed in the leading 
edge. From all the evidence, the Board is 
convinced that the lead mechanic treated 
the inspection in a cursory manner and as 
if there was an inadequate appreciation for 
its importance. 

It is obvious that the inspection for proper 
closing and security of the access panels is 
an important airworthiness function and the 
responsibility for it must be placed in the 
proper person. That individual must be 
selected considering such tangible factors as 
qualification and experience as well as lus 
other duties and over-all workload. From 
the evidence presented it is apparent that 



Autonetics’ NADAR 
tells you exactly what 
happened up there 

Was the pilot too quick on the trigger? Too slow? NADAR 
brings back the facts — a magnetic recording of everything 
the armament control system puts on the radar scope. The 
tape is ready for immediate playback— an invaluable tool for 
both flight training and flight testing. Remember . . . military 
pilots are always training. _ , . /-/5N 

Autonetics Ml*) 

A Division of Norlh American Avialion, Inc. • Downey, Californio V*-' S 


ATTRACT AND HOLD TECHNICAL PERSONNEL 



AVIATION WEEK, January 12, 1959 


107 







TUBE DISTRIBUTORS BALANCED SERVICE 


I 

delivers steel tubing at no "premium price"! 


Fact!... You cut production costs, warehousing and 
handling costs, minimize your steel tubing investment, 
and pay no premium, when you buy in warehouse 
quantities. 

How?. ..By making full use of TD’s “balanced service”: 

1. Technical assistance from steel tubing specialists*. 

2. Thousands of sizes in all standard types and analyses 


•TECHNICAL ASSISTANCE FROM STEEL TUBING SPECIALISTS! 

TD’s technical and sales staff are all thoroughly trained 
men who take part in weekly training sessions which 
provide them with up-to-the minute knowledge of what’s 
available, how it can be bought most economically, and 
how it can be fabricated. Put TD’s technical assistance 
to work for you 1 


3. Systematic handling that insures on-time delivery. 

4. Personalized Inventory Plan custom-tailored to your 
requirements. 

5. TD’s complete quality control program. 

6. Extra warehouse service. 


Call TD for-stainless, alloy and carbon steel tubing, both 
aircraft and commercial quality. 

W rite Dept.W- 14 today for your copy of “Eighteen Ways 
to Save Money in Your Steel Tubing Purchasing,” and 
the name of your nearest TD representative. 
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all these factors were considered before the 
inspection assignment was made. 

Nevertheless, there arc other factors which 
the Board believes arc worthy of considera- 
tion or reconsideration. In order to provide 
an efficient and smooth working mainte- 
nance organization a definite distinction is 
normal!)’ made between the responsibilities 
and duties of the production and inspection 
phases of air earner maintenance. One of 
the primary concerns of the production 
group is the expeditious completion of all 
maintenance on each aircraft involved and 
its return to sen-ice. In this operation qual- 
ity is expected: however, the early comple- 
tion of the work scheduled is paramount. 
On the other hand, the primary concern 
of the inspection group is quality control 
rclativt 
group 

before its return to sen-ice. 


: to workmanship of the maintenance 
and the airworthiness of the aircraft 


In general. Western Air Lines has fol- 
lowed this concept: however, the division 
of responsibilities is not sharply drawn within 
the structure of the maintenance organiza- 
tion. According to WAI. maintenance man- 
ual, all ainvortliiness items must be “Red 


Lined” which requires reinspection by an 

Obviously, the portion of the wing leading 
edge which separated in flight is critically 
related to the airworthiness of the aircraft. 
Despite this, the inspection responsibility 
was delegated to the production group. 

The importance of maintaining a dis- 
tinct separation between production and in- 
spection is well illustrated by the testimony 
of the lead mechanic who performed the 
inspection in this instance. In essence, he 


said that reliance should be placed on the 
working mechanic to do uncomplicated 
work without the necessity of his inspection. 

an individual's viewpoint, the Board believes 
it may he a consideration which should be 
reviewed by the company before delegating 
any inspection responsibility to production 

Civil Air Regulations, Parts IS and 40, 

carrier maintenance. I liese regulations re- 
quire that an inspection department be 
maintained within the maintenance struc- 
ture; however, considerable latitude is al- 
lowed so that each carrier may have flexi- 
bility in its specific maintenance structure 
according to the many variable needs and 
considerations in air carrier operations. 


Tight "IV md l Flig1' l t r 19, "until the 
Springs departure, were uneventful 


ptTr a 
n the aircraft 


g edge sepa- 
uent resulted 


Important Responsibility in So. California for 

ELECTRONIC ENGINEERS 

American Electronics, Inc., one of the nation’s most diversified 
manufacturers of electronic components and sub-systems, has 
immediate openings for men experienced in transistorized circuit 
design. Solid grow th opportunities in the most challenging areas of 
commercial and military electronics. Excellent compensation! 

Send resume to Air. Philip Earl, Director of Industrial Relations. 


$ 


AMERICAN ELECTRONICS, INC. 

1025 West Seventh St.. Los Angeles, 17, Calif. MAdison 4-9241 
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NO AIRPLANE WAS EVER SUCH A LOGICAL BUY! 


JUST FLY THE COMANCHE (you never flew anything nicer!) . . . study its rugged (really rugged) 
all-metal construction . . . compare its advanced design features (laminar-flow wing, single-piece 
stabilator, swept rudder) . . . check its cabin (roomier, much roomier) . . . analyze its lower initial 
investment and lower operating costs. Look at the Comanche any way you wish, and it easily becomes 
your only sensible choice. Two separate models suit middle-price or high performance requirements— 
the economical 180 hp Comanche or the top performing 250 hp Comanche— both with superbly 
superior Lycoming power. For the ultimate, consider the AutoFlite Comanche with sensational new 
Piper AutoControl. See, FLY the Comanche at your Piper dealer’s, or write for new 1959 Comanche 
brochure, Dept. W-T, Piper Aircraft Corporation, Lock Haven, Pennsylvania. 

PIPER 

no 


7 £” 


III! 

I received a No. 3. areas 1 

Wm-irn 
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Rewarding Research Opportunities for engineering 
specialists now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Ramo Wooldridge 
Inc. This is a continuing and expanding program. The 
Tapco Group, made up of live major Thompson divisions, 
is serving the Aero-Space, Electronics, Nuclear and General 
Industrial fields with fully integrated facilities for research, 
development and production of structures, propulsion 
systems, electro-pneumatic-mechanical auxiliary and 
accessory power systems, electronic controls and check out 
equipment, and fuel systems involving solid-state, liquid 
and nuclear fuel studies. 

If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience : 











Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 
Director of Placement. All replies will be held in 
strict confidence. 

TAPCO GROUP 




GENERAL® ELECTRIC 

JET ENGINE DEPARTMENT CINCINNATI 15, OHIO 



THERE’S 




A Mobil 
Product 

FOR EVERY TYPE 
OF PLANE 
...EVERY KIND 
OF OPERATION! 

Check the list at left. You’ll see Mobil sells 
fuels and lubricants for every type of oper- 
ation and performance requirement. 

A simplified list is shown for various oper- 
ations, as there are five grades of Mobilgas 
Aircraft, five grades of Mobiloil Aero and 
various grades of other products from 
which the proper selection can be made. 





Specify weather-proved Mobil products — 
at airports in key areas throughout the 
free world! Another reason you’re miles 
ahead with Mobil! 

SOCONY MOBIL OIL COMPANY. INC., and Affiliates: 



FLY WEATHER-WISE. ..FLY 

Mobil 









rker 

SEAL COMPANY 

* division of parker -Hannifin CORPORATION 


Do you know about 
Gask-O-Seals? 


THIS 

Gask-O-Seal 

exceeds 

HERMETIC 

SPECS! 


MANAGEMENT 


Killian Lists Science Management Aims 


Washington— Dr. James R. Killian, 
special assistant to the President for 
Science and Technology, outlined his 
approach to science management in a 
talk at the 125th annual meeting of 
the American Assn, for Advancement 
of Science. 

Dr. Killian listed three major points 
of his management philosophy. They 

• Science does not need positive direc- 
tion to achieve maximum efficiency and 
vigor. 

• Past record of progress m science and 
technology shows the U.S. must ad- 
vance in “steps and not by leaps." 

• Science should not be placed under 
the direction of a single agency but 
should be infused into the program of 
every department. 'Hie best way to 
protect science from political inter- 
ference and to keep its efficiency high 
is to give it a direct relationship with 
all responsible executives as well as 
the support of advisors from the na- 
tion’s leading private institutions. 
Scientific Advice 

Dr. Killian also explained in some 
detail the activities and functions of 
the President’s Science Advisory Com- 
mittee, which he heads. Primary pur- 
pose of the committee, he said, is to 
make “scientific advice and analysis 
available where they are needed in the 
formulation of national policy." This 
advice is generated by the 18 com- 
mittee members and a fluid group of 
about 75 engineers and scientists who 
serve on temporary panels which study 
special problems, and act as con- 
sultants and staff. The advice is tun- 
neled to Dr. Killian, the primary com- 
mittee contact with the President, al- 
though he said “the Committee has the 
perogative, when it chooses, to report 
directly to the President.” 

The White House has declined to 
make public the names of the members 
of these Science Advisory Committee 
panels which advise the President on 
the feasibility of many of the major 
weapon systems and other large federal 
projects. Primary reason for this secrecy 
as given by Dr. Killian is that it “would 
adversely affect the public interest by 
endangering our national security.” 
Area of study of the panels has been 
released in only five cases. 

Efforts that have been made by the 
Administration to improve scientific 
activity in the U.S. and to relate it 
more effectively to policy making also 


were reviewed bv Dr. Killian. He listed 
basic research as a vital need and des- 
cribed the National Science Founda- 
tion as "one of the government’s major 
means for advancing science and sup- 
porting basic research.” 

Dr. Killian pointed out that the 
Foundation had been strengthened by 
increasing its federal appropriation from 
S50 million in Fiscal 1958 to $136 mil- 
lion in Fiscal 1959. However, the origi- 
nal Foundation request for S222 million 
was cut to $136 million by the White 
House before being sent to the 
Congress. 

Other government action that has re- 
sulted from the Soviet earth satellites 
was characterized by Killian as “an 
impressive array of organizational in- 
novations for the management of gov- 
ernment programs in science and 


technology and for the provision of 
scientific advice at policy-making 
levels." 

Innovations he mentioned included 
the creation of the National Aeronautics 
and Space Administration, the Ad- 
vanced Research Projects Agency, the 
National Aeronautics and Space Coun- 
cil, the science adviser in the State De- 
partment. Killian's own post of special 
assistant to the President for science 
and technology, the post of Director of 
Research and Engineering in the De- 
fense Department just filled by Herbert 
York (AW Jan. 5, p. 22), and the Fed- 
eral Council for Science and Tech- 

Serious problems faced by the nation 
that arc receiving attention from Kil- 
lian’s group include the relatively small 
investment in new research facilities in 



AVIATION WEEK, Jc 


12, 195 


117 





KELSEY- HAYES 

0 


118 






VI 


Committee’s consent, the price being 
paid was not revealed. But Dowty 
Group Chairman Sir George Dowty 
says the share issue will run into “sev- 
eral million pounds.” 

Rotol, with a 4,600 strong labor 
force and a plant only two miles distant 
from two of Dowty's aircraft component 
factories, was formed by Bristol and 
Rolls-Royce in 1937 to design and 
manufacture variable-pitch propellers. 


Texas Instruments 
Submits Merger Plan 

Dallas— Texas Instruments, Inc., and 
Metals & Controls Corp. have agreed 
to merge. Proposed merger plan will 
be submitted to the stockholders of 
both companies early in 1959. 

The two companies would combine 
through an exchange of stock in which 
Metals & Controls stockholders would 
receive either 3 of a Texas Instruments 
common share for each share of Metals 
& Controls’ common or a combination 
.of A of a share of Texas Instruments 
convertible preferred stock (S23 par 
value) and i'» of a share of Texas Instru- 
ments 4% common for each Metals & 
Controls common share. Texas Instru- 
ments preferred stock will be a special 
series issued only in connection with 
the merger plan. Texas Instruments has 
3,256,988 common shares outstanding, 
Metals & Controls has 922,467. 

British Contract Set 
For New Canberra 

London— Ministry of Supply has an- 
nounced that "subject to satisfactory 
negotiations" work of developing an 
RAT Canberra replacement will go to a 
consortium of Vickers-Armstrongs (Air- 
craft) and English Electric Co. 

Main contract is being placed with 
Vickers-Armstrongs, but work will be 
shared 50-50 by both companies. 

Also subject to final negotiations, 
development of an engine for the 
new supersonic fightcr-bomber-recon- 
naissance aircraft is to be undertaken by 
Bristol-Siddcley engines, Ltd., new com- 
pany formed last April to coordinate 
activities of Bristol Aero-Engines and 
Armstrong Siddcley Motors. 

These two companies— subsidiaries of 
Bristol Aeroplane and Hawker Siddcley, 
respectively— will be completely merged 
into the new company. 

Size of the order for the TSR-2 (for- 
merly referred to as RAF Operational 
Requirement OR-339) was not disclosed 
and no design details were revealed. 

The Vickers-Armstrongs and English 
Electric proposal was chosen from sev- 
eral designs. Chief competition in the 
final selection was believed to be one 
proposed by Hawker Siddelev group. 


ppointments at 
the highest echelons to 
holders of advanced degrees 
in physics, mathematics, 
electrical 

and mechanical engineering 


Litton Industries offers research appointments of 
the highest order of importance to the nation's 
defense and economic endeavors. Applicants must 
have proven capability at the professional level for 
contributions toward the advancement of knowl- 
edge in the fields of computation, guidance, com- 
munication, or control. 

In the field of Space Research, appointments will 
be made within the disciplines of astronautics, 
bioastrophysics, basic physics, and hyperenviron- 
mental testing. 

These few men will have as their resources the skills 
of any of a thousand people who are the life of the 
electronic complex which is the Electronic Equip- 
ments Division of Litton Industries. They will 
command the most advanced computational instru- 
ments as their tools, plus the only Inhabited 
Space Chamber in the free world, plus engineering 
and manufacturing facilities which produce com- 
plete systems. 

The locale is Southern California where both the 
physical and intellectual climates are to be enjoyed. 
Send a brief resume to G.H. Dawson, Litton Indus- 
tries, Electronic Equipments Division, 9261 West 
3rd Street, Beverly Hills, California. 



E LITTON INDUSTRIES 

Electronic Equipments Division 
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EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY 


Lockheed capabilities in thermodynamics and gas 
dynamics are unsurpassed in private industry. Basic 
work is being performed on problems relating to mis- 
siles and spacecraft under simulated conditions of 
upper atmosphere and outer space. Studies include: 
boundary layer flow and heat transfer; cooling and 
insulation; thermodynamic instrumentation for flight 
test; design of rocket motor controls and nozzle 
structures; re-entry thermal protection; materials 
specification; and thermal environments of electronic, 
mechanical and hydraulic equipment. Also understudy 
arc new methods and improved techniques of thin film 
thermometry, measurements of dissociation and combi- 
nation of nitric oxide and high-speed shock wave flows. 

Equipment includes the fastest wind tunnel in indus- 
try, fired by 20 million kilowatts; a hydromagnetic 


tube which produces velocities of over Mach 250 and 
temperatures approaching 500,000°K; a "hotshot” tun- 
nel for shock wave, gas and heat studies, capable of 
velocities of 16,500 mph and temperatures above 
I2.000°F; and a ballistic range on which projectiles 
are fired at speeds up to 20,000 ft/sec. 

Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation's 
most interesting and challenging basic research pro- 
grams. Write: Research and Development Staff, Dept. 
AA- 1 7, 962 W. El Camino Real, Sunnyvale, California, 
or 7701 Woodley Ave., Van Nuys, California. For the 
convenience of those living in the East and Midwest, 
offices are maintained at Suite 745, 405 Lexington 
Ave., New York 1 7. New York, and Suite 300, 840 No. 
Michigan Ave., Chicago 1 1, Illinois. 


"The organization that contributed most in the past year to the advancement of the 

art of missiles and astronautics." national missile industry conference award 


Lockheed j 


MISSILE 


SYSTEMS 



WHO'S WHERE 



(Confinued from page 23) 

Changes 

Robert G. Siff, field representative for 
Eitel-McCulIoiigh. Inc., San Carlos Calif., 
at Wrjglit-Patterson AFB and Gentile Air 
Force Station, Dayton, Ohio. 

William G. Newton, industrial engineer- 

Fullerton, Calif. Also: Harlan E. "Eastman! 

Fred Hall, director of management con- 
trol, Aerojet General’s Solid Rocket Plant. 

tion. Croslev Division, A 
Corp.. Cincinnati. Ohio. 

Guy J. Sanders, director of engineering. 

‘ s Company, Inc.. New 


ifaniifacturii 




York, N. Y. 

Edward C. Kluend 
systems engineering. General ” Electr 
Communication Products Department. Syra- 
cuse, N. Y. 

Dr. Robert J. Rohr, director of research 
and development, Magnus Chemical Com- 




S. Galbraith, m 
s, Micr 


mager 


tic.. Burlington, Mass. 

__ Milo K. Henry, manager ot me Denver, 
2olo.. regional office. Military Products 
Sroup. Minneapolis-Honeywell Regulator 

1 Daniel b! White (USAF. i 


Co. 


ant it 


operations (Davt 
1 ’s Divt ’ " 


, Pack- 


Gordon W. Johnson, director of engineer- 
ing, Pacific Magnetic Corp., Romoland, 
Calif. 

Levin P. Handy, director of the cable 
unit. Aeronautical and Instrument Division, 
Robcrtshaw-Fulton Controls Co., Anaheim, 
Calif. 

Col. James H. Rothrock, manager of de- 
fense products. Radio Corporation of Amer- 
ica’s West Coast Electronic Products De- 
partment, Los Angeles, Calif. 

Charles K. Fennel, manager of marketing 
techniques, Texas Instruments. Inc., Dallas, 
Tex. 

Jean Baudrcan. cargo sales manager. 
North, Central American and Caribbean 
Division of Air France. 

Robert P. Norton, resident corporate 
representative— Wichita Division of Boeing 
Airplane Co., for American Bosch Anna 
Corp., Hempstead, N. Y. 

Dan E. Baker, marketing manager. Atlas 
E-E Corp., Woburn, Mass. 

Arthur Van Gordon, general manager. 
Electronic Components Division. Anton 
Electronic Laboratories, Inc., Brooklyn, 
N. Y. 

Samuel Ochlis. manager. Instrument and 
Equipment Division, Epsco. Inc., Boston, 
Mass. 

Edwin F. Clark, manufacturing manager, 
and Robert W. Cooper, chief production 
engineer, Marman Division of Aeroquip 
Corp., Jackson. Mich. 

Charles J. Daniels, director of govern- 
ment projects. All American Engineering 
Co., Wilmington, Dela. 



Research and Development 
Engineers and Physicists 
Specializing in Servos, Circuits, 
Microwaves, Transistors, Computers 

Make the most of your experience 

Work on advanced projects such as airborne 
radar, analysis and development of circuits for 
advanced radar systems', electronic analog com- 
puters and general purpose digital computers', 
checkout and test equipment; bombing navigation 
systems; inertial guidance; analytical studies asso- 
ciated with new electro-mechanical systems. 

Also positions for: engineering handbook writers; 
computer programmers; standards hardware parts 
designer with strong background in fasteners; re- 
search engineer to plan and execute research pro- 
gram involving inorganic materials in electronic 
equipment and to perform chemical analysis of 
materials; senior estimators for manufacturing cost 
analysis proposals. 

Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical servo 
systems— plus a complete flight test section and 
specialized engineering and production facilities. 

Mr. B. A.Brunetti 

Autonetics, 9150 E. Imperial Highway 
Downey, California 


Autonetics @ 

NERVE CENTER OF THE NEW INDUSTRIAL ERA 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
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NOW ° EAL DIRECTLY WITH OWNER . . . 

llUll In Stock Now for Immediate Delivery! 
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FOR SALE 

C-46F AIRCRAFT 

Passenger and Cargo 
With or Without 
T-Category Kit Installed 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Immediate Delivery 

PRATT S WHITNEY WRIGHT 

R1830 R1820 

R985 R1340 R2000 

ENGINE WORKS 


C-47'S FOR SALE DC-3'S 


OXYGEN EQUIPMENT 

SALES i SERVICE 

REGULATORS - 







How a creative engineer 
can grow with IBM 

"Certainly my present assignment on the B-70 offers many 
growth opportunities," says Project Engineer Edward V. Zaucha' 
Designed to fly farther, faster and higher than any manned 
aircraft ever has before, the B-70 requires a completely new 
radar display system. "My responsibility includes the design of 
new cathode ray tube circuits plus system studies dealing with 
specific bomb-nav problems. These studies cover related 
equipment, such as the search radar and circuit indicator devices. 

In addition, I coordinate the development of storage tubes, 
high voltage power supplies and other equipment. A job that 
covers this much territory is a creative challenge. With IBM I 
have the opportunity to use all of my training; and in addition, 

I learn new things every day that will advance my engineering career. 



Career opportunities in these areas . . , 

• Airborne digital & analog computers 

• Ground support equipment 

• Inertial guidance & missile systems 

• Information and network theory 

• Magnetic engineering 

• Maintainability engineering 

• Radar electronics & systems 

• Servomechanism design & analysis 

• Theoretical design & analysis 

• Transistor circuits 


Qualifications: B.S., M.S. or Ph.D. in Electrical 
or Mechanical Engineering, Physics, or Mathematics. 
and proven ability to assume a high degree of technical 
responsibility in your sphere of interest. 

IBM is a recognized leader in the rapidly expanding 
electronic computer field. Its products are used for 
both commercial and military applications. Continuous 
growth means excellent advancement opportunities. 
The “small-group" approach assures recognition of 
individual merit. IBM provides excellent company 
benefits and salaries are commensurate with your 



abilities and exper 


EMPLOYMENT OPPORTUNITIES 


Assignments now open include . . . 

RADAR ENGINEER to provide topographical sensors for 
airborne and space systems. Design airborne radar pulse, 
microwave and deflection circuitry. Analyze doppler radar 
systems for theoretical accuracy and performance limitations. 
Qualifications: Bachelor's or advanced degree in E.E. with 
3 years' experience in radar system development, including 
display and circuits, control consoles, and radar design. 

SYSTEMS ENGINEER to design and analyze closed-loop 
systems of inertial and radar equipment, display materials, 
and computers. 

Qualifications: Bachelor's or advanced degree in E.E. or 
Aeronautical. At least 2 years' experience in systems analysis. 
Additional experience desired in development of military de- 
vices— servomechanisms, radar or computers. 

704 PROGRAMMER ANALYST to study data flow diagrams 
and write differential equations of a circuit diagram. To investi- 
gate analog and digital real-time control systems using digital 
and/or analog computer. 

Qualifications: M.S. in Physics and 2 years' experience in 
control systems analysis and/or shielding techniques. Must 
know transforms, numerical analysis, and be able to construct 
mathematical model of a reactor. 

STATISTICIANS to handle analysis-of-variance and multiple- 
regression problems. Design experiments for engineering 
applications and select the optimum form of statistical analysis. 
Assist engineering in areas such as reliability analysis and 
human factors engineering by developing statistical programs 
for the IBM 704. 

Qualifications: M.S. in Statistics, with major work in math 
statistics. Minimum experience, 2 years, preferably with 
engineering applications. 

SENIOR OPERATIONS RESEARCH ANALYST to apply 
advanced math techniques to weapons systems analysis and 
evaluation. Entails simulating tactics involving advanced weap- 
ons systems then deriving methods for evaluating operational 
effectiveness of alternate design concepts. Will work extensively 
with IBM 704 and other digital and analog computers. 
Qualifications: M.S. or Ph.D. in Mathematics or Physics and 
3 to 5 years' experience. 

There are other openings in related fields to 
broaden your skills and knowledge. 

For details, just write, outlining background 
and interests, to: 

Mr. P. E. Strohm, Dept. 524A 
International Business Machines Corp. 

Owego, New York 




to provide 
project leadership 
in the planning 
of radically new 
space vehicle concepts 
at Missile & Space 
Vehicle Department 
of General Electric 


Programs cc 




nology require j 

olio can visualize lievomi the pa- 
rameiers imposed by today’s stale 


Immediate openings exist for en- 
gineers loplan and implement free 
■light and drop lest aerodynamic 

experiments for the purpose of 
obtaining data pertinent to de- 

systems and space vehicles. Must 
have leciinieal competence to de- 
velop new methods of obtaining 
data and the ability to conduct 
theoretical and experimental an- 
alyses of specific experimental 
systems which will lead to the 
determination of overall design 


Missile and Space 
Vehicle Department 

3198 Chestnut St. 
Philadelphia -1, Pa. 
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EMPLOYMENT OPPORTUNITIES 



Address 
for challenges 
with a future 




5mes, ballistic missile early warning 
ort equipment, and an array of bold 

id benefits at Goodyear Aircraft are 
le academic studies — company-paid 
g to advanced degrees are available 



rmation on your career opportunities at 
Ft, write: Mr. C. G. Jones, Personnel Dept., 
ft Corporation, Akron IS, Ohio. 


good/¥ear aircraft 



EMPLOYMENT OPPORTUNITIES 


Brilliant Ground-floor 
Opportunities for 

SIX HIGH-LEVEL 
ENGINEERS 

in a New Creative 
Missile Group 

IN SUNNY SAN DIEGO 


Six brilliant opportunities are open 
for creative engineers in Solar’s 
new missile group. The projects 
involved are exceptionally exciting 
and challenging but cannot be 
publicly announced at this time. 
The right six men joining now will 
get in on the ground floor and gain 
key creative positions in their fields 
of interest. 

AREAS OF EXPERIENCE 
SOUGHT 

Flight mechanics, analysis of 
missile trajectories. .. missile 
dynamics, stability and control, 
acrobalhstics . . . airborne fire con- 
trol computers, data links . , . sta- 
tistical error and control response 
error analysis... servo-mechanisms, 
precision airborne hydraulic servos. 

SOLAR SPECIFICS 
Solar is a medium-size company 
( 2500 people in San Diego ) with 
a successful history since 1927. It 
is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd. Salary and perform- 


ance reviewed semi-annually. Solar 
is making many significant contri- 
butions to space age technology 
and the special professional status 
of engineers is fully appreciated 
and recognized. A new 60,000 sq. 
ft. engineering building, necessi- 
tated by expanding research and 
development, will be completed 
in 1959. 

IDEAL LOCATION 

Solar is located iri sunny San Diego 
with the finest year-ground climate 
in the U. S. Recreational, cultural 
and educational facilities are 
superb. The new advanced science 
branch of tire University of Cali- 
fornia offers exceptional opportu- 
nities for further study. Outdoor 
living and sport can be enjoyed all 
year long. You and your family will 
really '‘live" in San Diego! 

SEND RESUME 
Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-334, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 


w 

Wf SAN DIEGO 
N Y OES MOINES 


CONTRACT 

ADMINISTRATOR 

with 

Honeywell Aeronautical Division 
Minneapolis, Minn. 

Challenging opportunity for 
individuals with management 
aspirations. 

Position requires; 

e Experience in administration of 

e Aptitude for directing activities 
related to engineering, produc- 

keting functions in order to fulfill 
contract obligations efficiently. 

levels of managerial and non- 
monageriol personnel 

BRUCE D. WOOD — Employment Manager 


USE 

NATIONAL 

CLASSIFIED 

ADVERTISING 

for bringing business needs or 
opportunities to the attention of 
men associated in administra- 
tive, executive, management, 
soles and responsible technical, 
engineering and operating ca- 
pacities with the industries 
served by McGraw-Hill publica- 
tions. For advertising rates or 
other information write: 

Classified Advertising Division 

McGraw-Hill Publishing Co., 
Inc. 

P. O. BOX 12 
New York 36, New York 
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EMPLOYMENT OPPORTUNITIES 



How Republic’s Engineers & Scientists Attack 
Today’s Missile, Aircraft and Space Problems 


There’s something in the environment at Republic 
Aviation that fires the imagination and sharpens the logical 
faculties. 

You find it, at its quintessence, within the research groups, 
whose members have recently come up with a feasible design 
for a "Magnetic Pinch Plasma Engine” to operate in space. 
A design utilising a novel application of basic knowledge in 
the field of magneto-hydrodynamics. 

The same spirit of bold inquiry, of looking beyond the 


immediate, conventional solution of a problem for new and 
better answers, permeates the entire professional staff. You'll 
find it in development engineers working on new missiles 
for new missions . . in experimental engineers studying the 
behavior of a prototype aircraft. You’ll find it in the metal- 
lurgical and electronics labs. 

THE RESULT — "quantum-jump” advances in many 
technologies vital to the conquest of upper atmosphere and 
space flight. 


Engineers and Scientists who share Republic’s views on Creative Problem-Solving 
are invited to discuss opportunities now open in the following areas: 


THERMO. AERODYNAMICS 

cision Trajectories • Airplane/Missile Performance • Air Load and 
Aeroelasticlty • Stability and Controls • Flutter & Vibration • Vehicle 


ELECTRONICS 

nique • Information Theory • Doppler Radar • Countermeasures ■ 
Radio Altimeters • Radome & Antenna Design ■ Microwave Circuitry 
& Components • Receiver & Transmitter Design • Airborne Naviga- 
al Systems • Missile Checkout Systems * Missile Arming & Fusing 


®****6***'»*«*‘M-»**-M'*»*6'»<' 

REPUBLIC AVIATION is investing 
$35,000,000 in bold new R 4 D 
Program designed to arrive at Major 
Breakthroughs inTransition from 
to Astronautics. 


Send resume in complete confidence to: 

Mr. George R. Hickman, Engineering Employment Manager 

WWW WMMMMM MWZ /% t/M/% TTMO/%/ 

Farmingdale, Long Island, New York 
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□ MICRO SWITCH Precision Switches 


Four switches to meet special conditions 
in airborne and missile launcher applications 


These four special switches are alike in that all are sealed in enclosures 
filled with inert gas under pressure. Also, in each switch a scraper ring on 
the actuator shaft prevents jamming or binding even in ice or mud. And 
all are manufactured with the utmost care and precision. 



These new switches withstand 
high shock . . . meet require- 
ments of M/L-S-90JB 


These switches operate 
dependably at temperatures 
up to 600° F. 


Shock resistant. Meet requirements of MIL-S- 
901B. Each switch contains two “SM” SPDT 
basic switches. Operating force 6-12 lbs., re- 
lease force 4 lbs.; overtravel .250 in. Rating: 
28 vdc, 24 amps, inrush; 4 amps, resistive; 3 
amps, inductive; 115 vac, 5 amps. Ask for Data 
Sheet 152. 


Other MICRO SWITCH Precision Switches for 
aircraft, missile, rocket, and launcher 
applications include these . . . 



Hermetically sealed, high temperature DPDT 
switches for reliable operation to 600° F. 
Metal-to-metal and glass-to-metal seals in ac- 
cordance with MIL-E-5272A. Operating force 
6-12 lbs.; release force 5 lbs.; overtravel .250 
in. Rating; 28 vdc, 5 amps, resistive; 2 amps, 
inductive. Ask for Data Sheet 122. 


Your request for data sheets covering the 
switches described above or for information 
about the switches shown at left will receive 
prompt action. 

MICRO SWITCH . . . FREEPORT, ILLINOIS 

A division of Honeywell 

In Canada: Honeywell Controls, Ltd., Toronto 17, Ontario 

Look in the Yellow Pages for the name of the 
branch office and sales engineer nearest you. 


A 4-pole VT as- 
SPD$ W "SM” 
ure only 1)4' 


Rugged limit switch for 
ing, and launchin 
equipment. SPDT. 


launching equi^- 

ing direction ad- 
justable. Two- 


jf] Honeywell 

MICRO SWITCH PRECISION SWITCHES 
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ELECTRO- 

MECHANICAL 

ELECTRONIC 

ENGINEERS 

A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 

Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis anti Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment. Airborne 
and Electronic Test Equip- 

Applied Research in Ra- 
dorne Development, Antenna 
Development, Infrared, and 
Acoustics. 

Please write to: Mr. A. A. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 

THE LOS ANGELES Dl 

NORTH 
AMERICAN 
AVIATION, INC. 
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LETTERS 


Replies to Edwards 

1 would like to congratulate Pilot Newt 
Edwards whose letter in the Dec. 15 edi- 
tion of Aviation Week (p. 122) has done 
much to cut through the "trite" which you 
editors have been passing out. To re-em- 
phasize his thoughtful points I respectively 
ask permission to quote from college-edu- 
cated, former shoe salesman Edwards' letter. 

You editors have been presenting “preju- 
diced articles” on both sides of a controver- 
sary instead of "reliable openions”. You 
have lost all kinds of honor "in nor correctly 
evaluating the situation." and it's about time 
somebodv like Edwards set you straight. 
He's my kind of chap. 

"The ALPA,” he says, "is more intelli- 
gently governed and advised now than any 
time since I have been associated." 1 don't 
know how long Mr. Edwards has been 
“associated" (possibly he may mean incor- 
porated ) . but he cuts right to the heart of 
the matter in the next sentence: “Correc- 
tions we are making in crew compliments 
were errors made by previous ill informed 
leaders." As an honorably-withdrawn for- 
mer ALPA member I had no idea our in- 
formed leaders of yesteryear were sick, but 
Pilot Edwards evidently knows where the 
skeletons are buried, and it's about time the 
word got around. Having been a crew mem- 
ber for nearly 15 years. I don’t want some- 
body complimenting me when lie’s not up 
to scratch. Compliments are scarce enough 
as it is, and probably it would be a good 
thing to do away with them altogether. 

Pilot Edwards is really socko on my list 
when lie gives you the well deserved smash- 
eroo. He clues in everybody that “you are 
now engaging in a new tact to belittle one 
of the finest and most honored professions 
of all times by discrediting their association 
ALPA.” Edwards isn't going to stand for 
this sort of rot and apparently the BOAC 
pilots, from what he savs, aren't either. I 
didn't realize the honorable defenders of 
Britain had 180’d their gunsights towards 
the flight engineer's station, but I guess 
I'm behind on my IFALPA news. “Tire 
effort to correct a situation which must be 
corrected should be commended rather than 
condemed”. and in case Big Brother 
should be tuned to my frcqncnev I want to 
say right now that I'm no condemcr. Cer- 
tainly not when I'm in the vicinity of Air- 
strip No. 1. Correct away. 

In case anybody has been misled by 
“rcdiculous” reports that the ALPA is try- 
ing to steal the engineer’s chair (and in all 
sincerity' I must own up to a fleeting 
suspicion) I was thankful for Edwards' cor- 
rection. What ALPA is really doing (and 
they've "lost public appreciation" for doing 
so) is "steering a bold straight course.” 
Now my heart leaps up at the sight of any- 
one steering a bold straight course. When 
this bold straight course just happens to lead 
to a “hypothetical" 42.000 clams, it's all 
too easy to misunderstand a person's al- 
truistic motives in clambering over the 
bodies of his fellow crewmen (or crew- 
women, as the case may be). I'm glad I've 
been straightened out on that one. 

Aviation Week, however, may find 
some consolation in Edwards' gratitude for 


Avialion Week i celcomes the opinions 
of its readers on the issues raised in the 

letters to the Editor , Aviation Week. 
330 lf\ 42nd St.. AVic York 36. A. V . 

of i eritrrs i vil! be withheld on request. 


“your poor editorial policy" which, he savs, 
may stimulate “our need for public educa- 
tion of our profession." I’m not certain 
how many pilots would put in for addi- 
tional education, particularly public educa- 
tion, and it is not entirely clear just where 
the money would come from. It is, never- 
theless. difficult to "disapprove" educa- 
tion. especially when it might produce more 
letters of the caliber of the one by Pilot 
Newt Edwards to whom I present — my 
complements. 

f. P. Kouchan 
Plainview. N. Y. 

Probably the only thing Newt Edwards 
lias proven is that' he is a “loyal ALPA 
member” and has learned the “party line." 

Speaking of the "ALPA Party Line," it 
usually implies or, out and out declares, 
that everyone but ALPA is wrong and 
ALPA is always right. 

Let’s sec what Newt says: “Tile press 
has lost honor" (for allowing anything 
critical of ALPA to be printed), is "ill 
advised," prints "unsavory" and prejudicial 
articles, and government agencies arc guilty 
of “poor planning." 

He suggests no executives come near the 
qualities pilots possess, and that onlv pilots 
contribute to increased productivity, safety. 

Finally, Newt says (and this is a rela- 
tively new pitch ) : “Never before has so 
much been owed to so fesv." This, of 
course, is a clumsv attempt to imply that all 
ALPA pilots are berocs and that this coun- 
try owes these people more than we can pay. 
There isn’t a responsible veteran group that 
would make such a suggestion, but Newt 

With the exception of the “hero line" 
we have heard it all before, and instead of 
becoming more convincing, it becomes 
more obvious that this is the Goebbel’s tvpc 
(a lie becomes the truth if repeated often 
enough ) propaganda from the Chicago 
ALPA Headquarters and parroted by the 

D. K. Cakson, Chairman 
Flight Engineers International Assn. 
Eastern Air Lines Chapter, IDL-LGA 
Baysidc, N. Y. 

In the Letters section of vour Dec. 15 
issue (p. 122), Mr. Newt Edwards com- 
plains that you have “lacked discretion” 
in editing material concerning the pilots' 
union and its various campaigns to 
straighten out the industry. 

I join Mr. Edwards in his desire for 
factual correction of quoted partisan mis- 
statements. I realize, though, that the 
job of minutely researching each such state- 
ment would be an impossible burden for 
your staff. 

Tin's leaves it up to your readers to at- 
tempt to set the factual record straight 


wherever possible via the Letters section. 

Let me now do so with respect to this 
quote appearing on p, 45 of your Nov. 
17 issue: "The pilots’ union also says that 
approximately 50% of the airline industry 
now employs pilot-qualified engineers who 
are ALPA members." 

Out of curiosity, 1 compiled a list of all 
U.S. airlines using flight-engineered air- 
craft, and came up with the following fig- 
ures: As of April 21, 1958 (the latest date 
for which I have complete figures), there 
were 814 civil aircraft requiring the serv- 
ices of a flight engineer; 720 of these air- 
craft were flown by companies whose flight 
engineers are represented by the FEIA, 9 
by engineers of the IAM, leaving only 85 
aircraft flown by engineers belonging to 
ALPA or other organizations. 

Thus ALPA at most represents approxi- 
mately 10% of the nations flight engineers, 
while they claim 50 %! 

As it would be churlish to assume that 
spokesmen for “one of the finest and most 
honored professions of all times" would 
deliberately distort figures to misinform the 

E ublic, this error in presentation must have 
ecu made in good faith. 

Mr. Edwards goes on to say that “Cor- 
rections we (ALPA) are making in crew 
compliments were errors made by previous 
ill informed leaders." 

I hope my letter will in a small way help 
him and the officers of his union in their 
continued efforts to inform, educate and 
enlighten. 

W. K, WoODMANSEE 
Pleasant Hill, Calif. 

X-18 Fuselage 

The Dec. 15 article on the X-18 (p. 34) 
makes several references to the use of por- 
tions of a Fairchild C-123. Actually, the 
components are from the earlier Chase 
C-122 which entered troop carrier service 
in limited test quantitv some vears back. 
The smaller and lighter (8,000 lb. pavload) 
C-122 was probably better suited to this 
particular conversion. 

B. G. Dudley 
Capt., USAF 
Bordentown, N. J. 

Helicopter CG 

In an article on helicopters on p. 47 of 
your Dec. 8 issue, reference is made to the 
“. . . . center of gravity problem present in 
single-rotor craft." This error has been re- 
peated so many times that it has come, 
unfortunately, to take on an aura of truth. 
The fact is. however, that use of the offset 
hinge on single-rotor helicopters gives these 
craft a center of gravity travel more than 
sufficient to handle all operational condi- 
tions. In fact, the single rotor helicopter 
with offset hinge has a CG travel some 60% 
more than that of the standard fixed wing 
airliner. Sikorsky engineers will be happy to 
provide technical details upon request to 
further clarify this subject, 

M. E. Gluhakeee 
Engineering Manager 
Sikorsky Aircraft 
Stratford, Conn. 


134 


AVIATION WEEK, January 12, 1959 



Engineers with an eye for performance 
look to Miniature Hi-Torque 


Time after time, the revolutionary Hi-Torque recess, applied to 
Voi-Shan bolts, screws, and other turning fasteners, has proved 
its ability to meet the exacting performance requirements of 
latest aircraft and missile equipment. Now, this remarkable 
principle, simple but distinctive in shape, has been applied to 
Miniature Hi-Torque Fasteners for precision applications. The 
unique recess design permits greater ultimate torque strength 
without requiring axial force on the driver to maintain engage- 
ment. giving Miniature Hi-Torque an inherent re usability factor. 
Available in a wide variety of materials and configurations, 
Miniature Hi-Torque fasteners can incorporate the Voi-Shan 
Long-Lok insert to meet self-locking and sealing requirements. 



WR'WEm 


VOI-SHAN MANUFACTURING CO. 

A division of PHEOLL MANUFACTURING COMPANY 

8463 Higuera St., Culver City, California 


SELECTION CHART 

of new counterbored, low height, standard and miniature 
ESNA/NAS self-locking nuts 


Standard— 550' F. 
(Carbon Steels) 

Standard— 900' F. 
(A286 Stainless) 

Miniatures— 550° F. 
(Carbon Steels) 

Miniatures— 900' F. 
(A286 Stainless) 

O 



© 

LHTE (NAS 679) 

LHTE2860 

LH1660 

79LH1660 
(303 Stainless) 

fr 



erfir? 

LHTA51 (NAS 680) 

LHTA51-2860 

LHTA51M (NAS 697) 

LHTA51M2860 




Ife 

LHTA58 (NAS 681) 
100° Ctsk 

LHTA58-2860 
100* Ctsk 

LHTA575M (NAS 1067) 

LHTA575M2860 

0^ 

©SiP 



LHTA57 (NAS 682) 

LHTA57-2860 

LHTA57M (NAS 696) 

LHTA57M2860 




A 

LHTA55 (NAS 684) 

LHTA55-2860 

LHTA55M (NAS 698) 

LHTA55M2860 




m 

LHTA521 (NAS 686) 

LHTA521-2860 

LHTA521M (NAS 1068) 

LHTA3300 









LHTA517 (NAS 687) 

LHTA517-2860 

LHA3575 


LHTG51 (NAS 688-92) 

LHTG51-2860 

self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 365 and 366 types; also 
special designs such as high tensile, bar- 

LHTA54 (NAS 683) 
100° Ctsk 

LHTA35 (NAS 685) 
100° Ctsk 

rel and self-aligning fasteners, all types of 
To meet the requirements of the aircraft, straight and radius gang channels and very 

missile and avionic industries for lighter- high temperature all-metal slotted beam de- 
weight, reduced-dimension fasteners for ele- signs for use on jet engine applications at 

vated temperature service, ESNA has de- temperatures in a range of 1200°F. 

signed and is currently producing all of _ , , 

these new self-locking nuts. Every part con- f". free ‘° Py of , E * N */" A * COnVerS ‘°" 

forms to NAS specifications and the entire ‘° c b ' e A containing both NAS drawings and 

line has full Military Services approval. r, 1 ’ T 

Dept. SI 2- 125, Elastic Stop Nut Corporation 

This is just a part of the complete line of of America, 2330 Vauxhall Road, Union, N.J. 


yQ ELASTIC STOP NUT CORPORATION 

LHTG55 (NAS 693-5) 
100° Ctsk 


OF AMERICA 



